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fl .ll umth rooOuth ''()l'~. 
()ut ...... t,. ctll uud.U., lO' ..... 110\"'1\ or. th 1'illu ~ MUlllltulll lUI- It· 
t'llnJl'it.' iii lit Ir LOI)(Jgml.11I ' til" dupult.'u t , lit thorv.uthtru " .ut llul .. lr 
hUll Ir.w \cno.' .. ur t' tent' e;,uuwurd, uliU()oIl,1 t"'tJun t illat till'" mll}l(' 
.llb tlat' " 'BNtt 'h, Al cb., nurlt .... ru \ 'lI tl.,( tlit ruu,.:. 1"'0, If)" ",pit 
etlclI,llulh IV t,rooll",,,lu e11\ .. l t.c1\n-eIlT",lj'"utlllu I"ullc .. ", 
Tbfl Tilll .. , 'Inutllnlfll' au' tim" \.' 'u to U~I.rc 'u l (tilly til uPIM'r partA 
of u III1HilIHUIl 111 I lll., lu\u"r /'IIOIM:"" .lfHI ruolhill" or wluch nrt· cou -
r 
,~ 11 
I, ", 1 .. 1 ht·'H.~.uh lilt' ch'p"""! uf UUI "U01)1II1f1l1l': \,;,&11,,) • T ilt, I. H ti l 
Ir\·ld ....... itl llw \-~,IIt')~ n ·tull' r the rl~ I •• uou Co Uu.' Ill·J .. hl.turlu~ LJ .... " 4 
It· u\"wu . 
l.ah·rnJ \·"II. ·~. ,. «'1,,11111( "~'I ••• nlll1lU Tllltl ' \ ' .. 11 ).If" 1M ·1~lIy 
dIJr,U'U'n"(lt' ur th ... , IMfl uf tlw r.wJ.:' · III tUft. lIlt! prll U' II I.t1,Utll lt" 
.,u· lOC'.lh',I. Tht,"'4,' '~~'fI.pm , or .. ~ull'lIt· ... '" ol!' llu-y rt~ hK·o.IlI)" h 'rnll'd. 
!l.u,· h~'t' H t Itt W' )lIl ... c~ (""ani lilt' cr,·'" Ifr til 'fmd, lJouut III ," 
Tlu- ltH\ II tir 1·:Ult'k .. i .. 1I)t',II\.-.1 ill th, ' ul'pt'r IMrt or tho OJo!\t I1lIp"r 
I..ul •• ' Ihc" Ii. I" \ .111-) Solllh or llll' 10 n n' buld spur. "hid. 
~ tl"I"I~ .1< 'wanl fruUI .ool\'n lluulIl ".. ElIrcla . l't k ronu tl.~ 
hll(uc-t puiu, un lid. ""lIr. nnd I 1II.d .. a) h"' .... eell Ellre~u, UII til(' 
uurth, IlIlil III tu IJ or t tumotb. 011 tt.,· P'Oulh. Til l.,ttt:r t.,,& II uo.1 
H .... ill~.11 ()('~uH \1.IOIUlIllb lin III •• bflla,l •• 1I0ft \nll~y. whli-h I. "I.., 
trllJUlnry 10 T.nl,,· \. lit)'. Un lh IIor,h 11".1 ",'" II IIIIU",1t II" '" " 
.. hut ill Ity liI~h t .. ·dL. .... rul IlfP 'UUf II ~trILIII.: 1)1"" uf toPtl;':fl'l'h) . 
"11 tltt· ~outh tlatO .11\ 1I1l· t,.·'"u' n tlu I ,.111 uu,1 J)ta~lfll Call~'n" I,. 
NIHll ,wlnu lu"cr. :-. IH'r ( ' ic) I hH'tl"'tl at tile mouth uf rl .. • Inth' r 
t·~.lIyuu. Uut.) lIullu .. mu] 1JIIIIJuJlHI ,jult,,, au' II ... IH'Jt ,,,,Ut')" Il, tl • 
.... '1111,. nlid (rmll flwllI F~II~OIl'" \'xtt' litl tH lh,· c"U"t 01 tilt, r .Ulf.W. 
Th~ Jlrllldlll1 p.'''''''''' .1r'· tl,," 0111' bN\fl ... ·1I I:UrL· ... U ,"HI lI uJllrua'"\ lilt· 
.11111 l'ih"r I'" • lit Ib,' .. ~, .. I or Hub)' 11 ()1I" .. ·. TIll' r.mnrr h •• b(" '11 
t •• L,·" hy tIll' lill ' uf lit· UIO t;uuuh· \\' hOfH, ami iK 'I .... , .tI. 11II"lIIIr. lit 
, unh' ("'1111 tb· IlI'h .. Ht (;u"b II " ' .. Utly to II! IIIjllill~ loWII'tllI Ihl' 
" ~tcru ~IUI"-l or the IfUlUlit lUI'\. iht."r itu..: ~ illi II ull1l fllr tll\' hath'r 
IltItpu " 
III lilt, (,"'1I1r-.1I J_,r1I()U IIf thf' mU., ~louutUIII" t'u:~ ltt~ht!r l.eak" un' 
I'~, L., .. tl Pt'"k, Ill/ul! ... r ":ureL. '; ":l1r'l" Pe.t.L. nlill Cil.HIHU )11111111.1111 1 
""nih or I:urt!k ; lhuulUHlb fUHI !iiou IN. L.... ,t ur lhuul1wth BI1"1U : 
~Ullri 0 I't· ... L. llltJllt"flh.th· ly NUll" ur UmmoOl., .ulIl BUI'khurli IUUII1.1I11 
dull 'flUt :U'mlltaiu, I'tllI f.lrlht·r to thl~ MJu t!: . TlOlh' l HUUllolill , " ,:.:11 
h" t hl~I •• , till) I"gh~'l Iltal .. r II. runltt. 
Th.· "n'" or th~ Tllliit IIl1nlll': .1I,tri, t i. lribulllr) lA. lit .. 'dr~11l It" 
..... '1110: Tllltk \ ' all,·y ... hleb i.,tlhQtary lJ) \ :er U. lUi f i(MIIIlII \ ' I· 
I,·y • ..-h. h ,Inl.lll nurthwunl by th .Ioroall IlllII : .. 11 I It. ulI e."'ur 
\·1l11~). all IlIdl'I","d~llt Illdo '" II In. lu lh~ " "" III 'III,I~ I III Ih 
IIInp" ~u.·"'·OUlpan.) IIIIl til ... rtJl'oUrt tl.l'rlt i ' '' ' ', ,-,,\,t·r, VIII)' uu perl'uuml 
trt' J1I-4 ' urrollc t:rl"t:!L.. ":,'en liJi8 ,,(fj'AUI '14 uot mtlIs;:t"uuuJI. t<l till' 
Thai " ~loulI' IIJ~, hut rc ,_rcMot.'u ltll' IIr.unu,.!l· ul 111 u\lll',,,"' timl 
lIOulhwe t ",tupe"" of 10Uili !\cLo, iu tit "'0 tclt Haus.:~, 'urn,"l 
COre' . cuU; tlir'JuJ:h t1l· (rUIlt4\ Cf'i'oU "IJUra u( llw T'ullc .. uuntnlu8 lit , 
hul.1 ~.lIIyo" at the bewl .. r l; o~h~" \' III") nOli t1" .. ~ Ilorlhward IlI1u 
I ' t,.,. I ... ke, rllrul.bJult nl r ti.r u.~ IrM""'IIt" or Oo.h~1l \" IIry, \ ' ,,1 
I.·),., I\U'1I1t·. tul tlt"' I' arrH)-"" w tit. lLI! rlA laul'I" 01 tlat· (k; -. luunl ur 
k~ IIUtI t'llr .lUI' 'rhu .... 11Jt" .. 101.... .r writ M"ulptured. 
GI:? 
• prlllJ,:' n" tOur _It 1\ ((t • )lOinl .lwin$: mt"\rhnt mOrt' iwp.,rtnlo, nn tllto 
• ,"L 1'\IOI~' iu tlu- arc ', JK'Ci l1y t'(uJ"'lder ~l IH' re. In s;:eltcrnt lUi)" 0\ {·r · 
110"- f ..... n tl... ."d"gs i .. _'" b"n ..... 1 b,· Ihe alhl\"iulII .. f II,,· <In-
chal1lll'l. TId ,lio,;trihulJOIJ or UOII rj.:nmn,l· U"utt'r. _'''' \"Ht II t, totl tn" til: ' 
tJof'C-um' uC't' ur I'fllJl:. h. ~ nil t·lI'I.U1.t110fl In til ":("1.10·'" tru('tl~f\' ul 
t lll14 I' rt uf tlw ralt.:('. Tllt'min' In tilt' nurthern I).lrt or the ,Ii tr" t 
~u('> P(" r1(,ql~' dry. ,'\('11 ll .. , Itt" ' lH~ t f)lH' lIut r('IIUlnll$: pump To tht" 
..wHltl" hH"l·\~er, "lUI r I, (lIuml III til\' luw,or 1 \t.)" Oil' milw pUInplll).! 
;n ';l tllUIl Itt'r nUIIIII\', 
III tlu· VI ' lilily Hf IIUlU luwllh.', OJ 1"0 " thl' .Ih' i,l(' .... twar,) (rtJU' :lw 
t .. \1"11 ur Jo:ur k t. ~, 11"1,,," "1I1'0I1~ .tml tll"tOiuJ: III tlu ' ",lIu\'lIaru {\I"I tilt' 
I"-.• l ruc' " 1m ,,,~\·.·lf)lN."41 "In or W" l(lr 11 OIrlt'li 1 Iw Ullpl)' " 'ml nl 
the anin 31111 uull Fmlr Ilr tilt''"'''' 'lft-Ils ~ Il·hl us ,U·t'nl,.::t" or :!,; i! .• 1l' ,11 
l~.h ' h 1)('1" IUl11l1t~ hronil11tl11t tilt' >,-.11". Titre.' uther w II, llll",· an ,tJn.::n ' 
£,!nH.- ti~\\" vnr~ iu): fr'tJlfl X; ~a1lol1 1"' 1" mluul au l'('hruary tn 1.7 g,lllo ll 
III .. \I"y. Tllroll~lUJul h(, ,HllUIOI ' r "ofl fltll till'"'' l~ a 'h'atl~' ,It"f'rtl , ' . 
lUlU III)! tbe tl"IWUtI!' IW"(' uf th '1Il'ply "1"'" tilt' IlIl'IUU:': IItI", ull till 
lIIotilitain alltl thl\ 'IiIIl'rtlla: rilill 'lill , TI,,' I.lr;:('r (I.,rt ul till' " ,th'r r"r t lt t' 
.h .. trlt't, hn\.f"(l\ .:r,''''' 1\IIM'ft Irttm ( ' urrr), ( °f?(, s. t ~'" ~tr(~.\m III tlw IIItHlllt.lltI~ 
.. ,. I "f Tilll", ' "nil,") , 
Til ... OP('IJ It ur" 8 toO rim J · .. ·ri ... tic ur till' hUl,.~t'H".· (toni IHtllu('l" 
thrfHIJ:b ... hldl tltt.. urra,':" ' W"uh'r lO~HI n ' .. '..[1 II,,~ lu ... ·r p.art o( ,lh' "Y'" 
Ii lit".. TIll' ~r"ulltl "uter ,herf'fon· ittantl" at II Q'\lUul1t~r ,hlr ,ICI'lh,.aotl, 
u II .. btu oot ... l. t11 I,rtll~ IIIthrIiUl{~hUlC04·rllrlllu ... tll HI! th.", .• ~ t 
.to 1I0,llhllll'r limit of 110 • AYllcline. 'flo •• IS;OMll rook. nil Ilw ulb"r 
II, "tl, "\'ulelilly (orlll " murn Iflll~r' HU,I III 11th', I ttl It til • pre 'lit" of 
Ib,' urfi C Iller a' Ibe hiJ.:h, ·r Il',-~I lIIay '11llte (lrobahl> 10,11(:.,1<- Ib I 
till' n""ur'e ,In nol ,,' teDtI IIU .le ·p 11 ltH." mOlllomte ill tb 11 mf'1IIIOIU' .. 
Th~ <I.n r II III lh,· I&OlOllnl "f IlnlulUl .... lIer i, l.erl"'I" It", 010.1 
oulk hI di,.ulI lion I twe n tlef'! 'WU J,:ruu(l n( Ulllw-.-thn • IU tilt.' 
11m I""" . " bi It t\' <lry ",me><, a.III IhOlll' ill Ibe tnonWuil!' .... h ,d, 
h",'" eon deralll 11m,' or uler. 
n aritl T('JPon, 
•• f 
lh cy .. 1\".1 relief In 110 J:T u or 
DC ur durer at "lie 
..... ' ''] II I T'lI " . 
s,:vh ru"Ih .. \rH.' IlU"'m _, 1It1 til r •• b lut hru"I. ( Li J,W1u\"I ,I ,·uu ... llt u l .. 
;thllu,l lh~ ", .. h · '~J.: • .... tUUt. t. '\M'o( 0(', lit III .. f'.H I.., ,..1 tu ll • l l tlt .Ut 
.'I tl' n olltty uP)""tl) th -.ul dur1llJ,: III dry UUHII,'I IItOfltl. I II fli t 1"' ''' ( 
Ilu,' Tlllllt, llonnl .tlll h"'t' "1I)_,It "'t,,,1 u the·u'·ut III thlll I II'~ Ilt' rl MU" 
10 • nun) r.mJ.:('" rur r .• UI, '. hflr-.· .. . ulill .. hr. i" lUi I",,, 11,.. ":1 11/ 111 :': I .. 
1t 11l1 " .. 1 t n •• "'1\ ' IU ,III h,t ll,l .. u ! Iw~· '"'. 
Taut lt I " till , · " I' tI .. , oM. ,. t 1II11'IU~ l ' .. IIIII' '' I II lilt' :-\1.\'. ', t.,." ~.I"" .I! ... 
,·u\t' n '.1 h)' . ~ Ito6rt) Ht IUlI""1 "t' t" IPlurHIIIJ,:' I"ttlll "t'!'!"' rll I ' t It I II 
lho,em'". ' ''' 1".~1. ,11111 11,, · (II""ril · I~"\('n " lrJ.: 1111' t tlltl ,oIIOW-III5: IlrlU J.!, 
'll .... tllIl~ ,I,.,trkt" lu Ilu' ,";'t.,t .Ii*,,.\".," ; l l'rt'\',ou" lu , 'wti,' '",fl' tli"",' 
uf Bmc:lmnl, .1I 'l'(" ,'n ·el IU I.,.. .. ' It)· 'h,~ '"'41Itlu"", 'II f if\II, P. I':. f '(Juth " : 
hlll'lt "lit·). III St..,~ ~16}nt . tl"4) ,1i"'4. \'t·rtoel in 1i'M;'l, nul I.Il'h~ t ~"UOl I 
"Ot,..l. .h~CH\'(· r, I 111 1..;;;.... Tlw tir t {"I.tim n"l:Hnil,'t1 IU • be Tmtl(' .11", 
tru t ",\ .. mllt ... t tlit' h . llUlH.,. tllI ,- Titl", \\ il ... 1 .. (, .... I uti U "Inh,~ t 1;1. 
U'\II;u ... ud 1 __ HI Ilw " • .,utllt'JU ltall "r (ht' ,Ii trlcl. TI .. , ",'.uul 1IK',alllln 
tl ... BI . ..-k l'nI~UII, \,.hlt-11 i ... hut "I "hilrt 11i~t .tlW(1 Hurtt. nf tlw • IJH1J4'":HII, 
"a -- 1II,.d,· 1m .Iannor) ~ ', 1 1", 1'1,, ' tllll1l h""nllOll "U" IIH\fll~ 4111 1,,1. 
rtll\r~' :!fj (If (lit' "",-w ", ) l' ,Ir. flU tilt" lit· H( tile I'n' 111 \[unullotll WHll' • 
•• tHI lU i, dn)'~ I~h'r 1 \; "4 Wt'n' ,...·t 1.11 lh,' 1'1'l'/II4' lIt Eur .1.;" llill hocl),!," 
I'~: \ .:1.0" It: S " ,w \tI S I""', 1:'- 1'1 .11.: .. '1., 
Fur 1\ numh,'r "f ~ 00 r",utt .ltw ·1"I'm fit of tllC fUilie 111 thl" ti t .. • 
trif t "' ~,~ IIflt 1Nt o(lhh·, oW1II1; H, ,"JOr fi iJili ~ ('Ir Inul_INittatitlu, \ 1 
llMt tillH' tlwl"t' ,," , ltd r.li1n",d mtt. .. r ~ It 1 ... Lt·, nud th l'lht fir 
It.,''niH~ tH lhllt IlI1t"t \It ~:. I~r t.m, Tluol'e W'1l4f, IaOWt'\'~". " H'ry 
."i lluI\hh'n,1I1,' UIUUllut ur Or'\' IU' r lilt' Kurtac: \llth.' h w ncb elllulgb tit 
",. """",I ltl II,,· f ... ·,· fir al",,, I ""~ ,lInlrully, Th • rich on ha,',· h,.-" 
"hipl~t lu , an I'r,UH'iN'O, Cahfurlli ; t.1l )(~II(), ~ ,'wi I: to U"hiIlHln ', 
'htr)llultl. ami ,'\ l 'n to :-;".. II :l. ,,· ,,1 . The t\','n'J; \. hlt- uf tlw 
(lr '" wu lint UOlt'l t'lItl,. JrI'·at to Ila) u'll he. .. \,. 1 u"'1"urtutl'III .. ., 
"hll'w"lIt to tlt",,,(, Ifjl""~" luirt."tl: tllen·rof1' tho (!O .. rt", nL tll1\(,tll,UlW Ul 
or ll1e- tlitltrirt \\ I' tt' turn ... 1 t.l) till'" Cit Uon ,,' will. nud melt r IJI lh 
,t..IlIIt) "r II ... tIlll"' . Th. tl",l mlll"r ' Ieol A .t limn" ,·.11.,. ", 
)I.y. I~;I The ..... n<l mill to III m,' 1"(',,llIy Wfl. ro'''plel I '" II", 
rllll of Ib '.IUII· )·'·3r, Till' Wyllllll"" mill .... t'O",,",clul In hi;l; 
110 •• lllll"r ",III in I i:l ; Ih b()('bri,lj( ""II, ""u lhw,,,t of IlIn"",",I. ill 
I . i.l; • l'IM'NlIM,II. 10,11 in I ; ;1; II nltllolh mill, I TUlI"',lu I i!l; lit 
J(u"4' \' l1In lIIil1,l'Olith t o( . 1 ft11D til. at. abunt Ib 'A .. UIt' tillit', :lOtl 
UJ"r~ ..... ..,olly Ih~ I''''''''nl ll"mmolb tuili. I 1I0"'"tk"'. " \I""","I ... r. 
I~ I; tI, I:"n·k" Ifill .n,1 lIu llion 1\ It mill • III En,...k". III I .4 . "",I 
II,,' r rn·1I mill. t lIoblll n. in I t;_ 
Th 11 ..... t mills ~re<'Ie<1 ..... c rud. ' 11".1 In aln ... I """ry .... 1,.11",11" 
II lullt' tlr~ (,~_ MU'(f' ~rull), 1111 thu mill" u .. W W"flrLhllZ 11 " "t ' uut ~ et 
reacbeol n I~'rr, I Ion. Inn! III 
TI~'TI m~Il'O 11I1IT11It • 1.'T\l1 
0 ... 11': t .. II", I ...... "''' ... r Iltt "arly lI.iII •• Oll II,,· refr: ... IM)' 
II lor" (I( uHld. of tiH' or" , Jlmelliu,: h3J4 h II Ined fr IU ·ntl)·, Th 
IIr,1 ",,·Ih'r " 1 ... 1 ,n II,,· ,II IrI"1 ...... h,,111 At 1I"'" 'III ~,ill,' III I it. 
1'10,' lI<!Ct""I. II ... 1'1 n 110- '10 iii II I: .• n,1 SUI.llill!! 'o,nllall) '8 ... "rlc8 al lli,.-
'"f1'"1. 'l<'" "I ... Imilt h, I ~ I . Th tblrd .u,~".r •• 11",I'Ol'''''I'OI",li.., 
Ioulll III I'~~. 1)111\"r '<~r.· I"~ <'n'I1IOIl )' IIIm",h. "",II III Tinti.· ill 
t :"<loa ; til .. I ... Ilh"I" hINI,lt' ", lmill ut ( in·4th·" 1"' I 71, .. Btl IIH~ ('har'-"4:m. 
"I Il fUlljlU \ ill". 1,l kt· tl ... ,'a rli"r 1111 iii ngI" ("f' ""'" < 11 ..... t' "'1II~lft'r "t'n' 
.lI~ 1 lUl"'Ut:t "rnl. 
ft." pruc, ' ... u( II' ..10116: till' IJrt·'" h.lI' I,. rn In ... 1 'm I '0 tH.·.-.I .. ioll~ 
IIlIn' ,It (if)~tWII. i u I ,n, flllil ;tJ!.lhl W I c1w ..... l· .. (tht· 0111 ~llIh'r IUIl I. til 
t ';"{t, Till" IlIrtllOd tl( . ·i llo iul: \"hw "'.t ... ,· \t·U h' ~ 1If· ... '· .... (". ah.w 
1U11l1n-': . lIlt) ""till') ill~. 
OUt~ u( 1i1(' " .... 1-."-011 t'.lf th'l "'''fir lit .... o( (th' m,lI" .Hul l'luwltt'N \\ ..... 
IIII' .... tIlC) "I "1'1l1)" H( " .,tc'r In lilt' ,Ii l rtN. TIJI'~ Utl l h ht't'lI "' e r-
HlIft III hah' )t. nc thrflllJ,:h Ibtl 1U .~ mg , I ,·11", ,ll IhHunu ",'IIJ", .lIltl 
tl ... f-'HI"lnJl'liIlH u( n 1,llk,11t1l' h.' nUt'Lan,. flf \\ hwl! \\.Ih'r , ... PUUll""I1 
(ru llI Cl,,'rry Cr. .. ·'" ~. )1 :unn.olb . a .Ii tBlwe of t Inti."", fHr t fH.' ~Iiltn 
IUI.lh "till F rn·II,uill,,: Ih. t \(.II.-r (nun tl .. lhw i", n loootl """4,,1 a t l·:un·k.\ 
til muL,· til' lilt! .1"tit·it· tll ·~ ill l1w \\ (t'r IIPllly ur II'HlMU \ ilit'. 
'1 t,, " tlt·\(tl"PIII,·1I1 fir lilt' flllII' -" ,,_, ... i:tt ·.ttly H",t' h 'ntt f'11 UI~JIl t i lt' 
luht.lt t Hr ItH' r.uln .. ul ,flu' 011';':0" :-t.lllfrl 1.1Ilt' fr,ulI tilt' \\ " ojt III I "i 
Ilflll III" UII) (, r.wlt€.' \\ ... "tt'nt froUi U ... f·, ... t III I :11, 
fill ' rt ,,· -·nt 41i~'U\er)" uf v.lloul,l t· or.· 1. ... 111''' htlow IlIl' "nh 'r It·,..! In 
tht' IIU'II/Hlli .... If(. hn ;,:n· •• tl) .... lIlImlnl.,,1 IIII' fltH·lulHlWIII ul tltt· til ... 
tri, I. nlt41 lin- ,,·u\'r~t·tlt· ' ·'\ltur.tlllm ut tb,< \ ·.Uift IIII¥- J:fIIUJl un III U .. Ii 
nh.1 "ill hUH' 1\ heIH'll"I ,11 ",It .. t U'HHI mlulIIS: IlIt'-1 4 , 
III tilt' tutu,..< ~rt'll nth-flU III Itn .. ln "lilt i ... 111...·1, I., ' -OIl1t' throl1~h 
tilt' n .. hwlulil lit til, · \' I:l" """' " u( 1II1II11Ig- I,"," tlh' II~ ttt' ,·1. ' trit':nl I'" e! r . 
Tid,. III (t.1lltl 'u n .. lul·" til ('(t"t 'If ruilltuj.:, ,wi th{,rt·lJr lOl'r ........ • Ib~ 
IIHHlll t tI( on' ';Ir 11w IlIu,LI·I. 11urtlir':'. II I .. to h., Ih ll-w-cl tl' ,It ill tlw 
rutmt· ttwr.' "ill lH~ (uulltl ,\ I'n.. II. ror -wnlu,: R ;.:re.lI r 1)I'''I'(lrlllln 
uf 11..' \'.-.h"",, "rull1 tllI'lt"'" lh.m I uhl .IIfI, .. 1 by t'll~ lIul1 fIIt'tlltHI ... lit. " " 
ill 'OJ,:II'·' 
111 lilt· fir~t ft'W " ••• "'"' tlner til thlt,t'\'cQ uf IU'(\(' IHU mdul ttt',w. II 
ill ,h.,,;,,' IIII,uuhUIl lilt' .," .. hWIt"H \'1'" ,I mt f"ilunl1y,,1\ ,,1..,.1 1" Un n 
clll' 'It·I'' .... 1I III lit M,lilut'lillry UII,l til 'III the is:m"f'u,oJ "". ... !\~ nt 
1 '1'_ .. '11 tl .. • IIltftllf'rll am i .tw ..... uulU'rllltihCn'·lIi "I"lIl tilt' \1. II I luli 
ul It,.- "'1.11/'41 "nl~ ilt 111(\ lUlU""'" n knit· oulput ut lit M)uUu-rli 
purl .. , .. ur Iht' di lrll I tit '"I!tfl pradh .. "ly lU,tlllll;:, 1111 .1 Ih' ,unjont,)' fir 
lilt. roll... en- ,lit rulflllt'(l . ..\ (t· •• hH"eU'r. \\UfL.t"ll "Ion~ iu u d III 
tnry JM .,' ,," l tUtd •• • .. h th,' ""'111 .. " ,111Iht'tl Inutl Uti IJiC'I' ·.l"'!hJthli 
I.drl ur rirh 0 hll1<.1 IIrr, I'" 1 ... 1 11 ... lr ~11l.n" h' !!tt'.,,,·r .10'1'111 
UI,In. dUAlly. llfu'r I I •• " IIr .. ,· ... 1) 1'\I'1I1y l"" , rl.-1, ,,11,11£010' oreo< 
"~"'I fiJUl1lt III tk1"~rnl urtlH' JIlin.' t tlt,l.ahll tilt' "lUI ' (llI lllh M.lUllJ 
PHil"' "' rlf)l' . filii 
Strati ~a t111'11 Iht·tIof' nJIlW h \u rU'()tlttrt .. t ,'ml • UI.I~. Uti th 
tt:1I \1 d lnt'-' r lin Illt' \ iu or tb f,:ru"'lH! . roc~ .... that lllf'ir 4Il~\~IItI'" 
tnt"IIL." ha\ rrealt ... t 1 Irt ull1a() .. It, It'.l tltW 'IOlllllrllt tu Illht'r IUln 
.",1",1.1..: ~ lIy to Ibe 1'''''''''' '11011 or Ih" til lri I. 
I ~o 110 b", " h' Ib~, "'IllIuit).,r II,,· I'n ...... lloll r",,,, lit 
d('poiIlI I" til o<e<h'" III r> ruck., tl,olll:lo II .. ~ltt fill"n!: otrlll Ih, ' 0111-
I,ul .000IIr .... 111I I 1;11", u IIr tl,e 'o.I.I,·n ,Iml' III tl,,· ,·.10 fir IIv r. 
From til , rlf t UP1 eh.. 111111 lU\\4,IK't'u produ,""Vt'. IlI HI the 
.It.~t'(·JHl'rn fit h .. h "'Ill I .lr ull(\,ul of tI,,· n,. '11111 h • kfll~ .1"",,u u( tho 
0". III llll~ ,.101 ,. tltoaf tl, f ' l,nHlurtUlIl flu'" 1w ~II.-.n or "un" wtly 
hh'l a ihS: •• n'llOrtiulI"" 
TI .... (oHuwiliU tnhl.'. COUlIII),·,1 (rum tllft n'l,ort .,f Ih Din tnr ,if tb 
l· ,"I.1 I W. 'JIllI . •• ITonl tilt' 1"'1 dulu 0" 1,,,,,IIIt'I"III olJl.'III"hl~. 
Tb iucJu'hlllul r1'1 ... rt u()lrtlduf'tiuu (rom llw "JlnfHl" lulll(' 1,,1\.- h('(' n 
uft.4·,l t hoi. ( r "" po ... hI .;.1.8 11 t lu ... ·L '111 t hi • hl~. hil t , "it II 1te.)11 
Imlw, ihl,' Iu I..'l'l n INn t.f' UII QII tht'rulnt· • uwl •• "., hlUII) ur Ih(' rq .... n1". 
rt· II WHlUftt.· lt·. tilt' pr()llluct lUll 0' tilt" , ·. Irlwr ) t~.", IIU"" "WN h"'4 I 110 
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TI,I! 0'" ... h ... h hA"1l fu rll I h ... 1 th hoi I "r Ihi. 1I"IIllItlo" ..... Ito 
flOrll'd lIuttlllt of .• looullft"O Ih,rol. lOr Ilw ,"in,' lOr Ib~ ,1I-trl.l. Th 
III TI~'TIC I~INO 111 THIn. UT.II . 
coutell~ or iI " eT or tIl 
US O[OLOO 
________________ -;:...:~:..:;..:.I~) ~I :.:;\~I :..:~.:..::-;:.:.·..:·I:..:.\I\ Y \I U I 1\ ;' 
lI~tfrl"of: iul ... "..-.I-ul"ft ",....~ , __ .,.4o.oM_ 
_i..-.",JI ..... Hf.'/A#' ~". I"""""" 
~':('TIU;'; II 
~ E,' rl U;'; 
LEGE 0 
---------
[ = f-.ut\' "n", .. 1un, 
"",",""""'~.-.I .w."'U~1 
"' •. It 
~--------~- -------'-
It,'d.OI'> HUI I !"> 
11.111 \It' 
SE(,T10>:S SIIO\\'I>:(; STHlTTl' ltE 0>: I.I>:I·: S .\ . 11. .\>:1> r . 1'1..\'1'1,: (''\:\1\ ' 
I' \ I T 1.- : I : (I L I H; 
( ' II A I'T 1.1 I. 
,,.:" :1 \1 . •• )I , »C., . 
ORAL 
GI TI!o'TIC '1I:fI!W 11I1ITRICT. I ·1 All 
111t' tQ("k OC"CuninJ: III tilt' TlOllt~ "1IUill~ ,Ii ... tn,'t UN' nlltllruU~' 
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INTRODUCTION 
The ,"",eolury n Ii e'l ..... 1 "l tllIlI III TIUI, .. '1l1od 11111 ...... 1,I,h 
('Oil"'''. bll,tnly 01 q,wrt Iltt' awl Ihul' ' BII('. hn",· .t totul 11Ih·L.ul.... or 
'"'d,l) 11,11011 ~ I. 
'Th,'), hI\'- (,., .. 11 dh' ltI,-d u .. llIl),oll 11110010111,. 1tl".lIIul '"10 "Ill' fi,m.1I 
tIOIl~t1lt' Uuhiu..ou (1' 1 .ruit~, 111 f:un,'S. IlUll'st.,.U!, the <ludl\;1 1i11H.· 
IIIII~, 111111 II ... 11 '1111 11111/ I ll le"",1 1('<1 M'ri"...-..f whldl II", 11,.1 \. 
@ul'PO ~I III .". vf • ",brioll ge :uIII III 1 •• 1 1..-.. ""'" i.lclluO,,1 II~ 
f.,." II." ("'Inllging 10 II ... '001 I" 1I ...... lIi"l .. uII, IIf III ('",00"1(0·",,,·. 
Th .. 1I(llter I':lr! of Il,e Y.urekn lim' lOll" j •• 1"" (,,,,b,,,,lf~,, 'U" hut 
tilt' Ultl' uf tll1o l .. ",cr' •. &rt 11118 1101 .)~ll ,It ,h·(t'nuilWt1. 
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1111,1 'I"arlzil('. 'fhl. h t llllg 1'OIIII1I01lly (orm" " ,mallllll!!I,' "lIh Ih~ 
AIM"" "",I till' o( 110 l.NItlllt,<1 rocks. 
S<"('rnl h,-d of Ilr IIi 10, Y lIo",i h, ,,",1 rftlo .. 10 dll)' .1111 .. • ,,,,,'11' 
1I, . .,rt 10" 101' o( Ihe 'luarl1ltAl. '\I I roIK'Ol,lc ,,"h.·, of It-. I I ~h," ... 
I .. I .I~. the a'j:.11 Ul' II IlIr of Ih" "".~", •• 1 .... 1:11""'011111- ,"1 ","tly 
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"",,"J.' .• 111 1"1" ,uJ·'Ut'.,w 11"'"1 .1.\ .:" .. ,1O\ J .",oll'''111 .1111 ""1) ,1 '1'1·,,,.· 1 
,IIUt ... ntl',IJ Ill ltll 1UII .I"·'1 'PHI" " ....... , \.HI ~'''\J '111.11111 \\ .' J I'"'! '1,·, .. ;1 
\ 1.1 \ 1I .... tl Iot f'll IIUIJluJJIf' .'f1'·III:ft'11i Iff 1 11111.(111' -"1.1. "JI"UIIiI j,U""J 
III IU'I' .. ," .... \J I I'tl'llIl\:1 ,dllt IlollIU"I' .(lf IJI"1" II! :1UIJJlI U4I .... J.; \J,,,,'Hllti 
"'1' I" lllrlt1l1U"~ 1 .... 111 , ... tI ",hUII,I.t ""! I IJ .·IIII 'lIl.L 'It, l llI l . •. lo41 ... PII1~'1 
.I'!I 111 Ij.l,.~ ,, 111'11 ' 1 1,11"'n"11 '1)"'4111-:11'11' ':111,111111 II.U, ... I"'\~ '., '1 11"\(1 1 
.\1'""111 . IJI' .. ., ,.IJ .t>-.Ht1 • \111' ,1., 1 •• "'fll.I~IU 1'.'II'III~-·./I", '/i .1''1,1, •. 11;0''''/ 
' '''1- \J."III.Il ld 1111 ... 
'PI'I 'II 't·'11 ..... ·'1 .. "d \ I J "1'11 ,,1~1 111' "iI,H' "')":':11 ft ,1 1I11I , .II"J ,111l ,1'1" 111 
til." 111I'1'1I1H1" I'll 1"11' .. . :1 11'( .Ull •• 1111'"1' .... .10 "1"1" \ It 11" ,'11 .1111 ".IHlu'lll 
'''11 .lit p' Ild,(, 1""111 ,II" JII .HII'''' "I 11!t.llqlllflJd Iq ..,mll 1'111' '1'11 1 .. 111 " 
111 '1 HI 111 ,..'1n',\ 11,,1""1'1.11 ·.Il'lI, . ~II,"1I (It "I ,,"I •.• :flll.tli lot 1111 I pin ' .1'''' 
JII" Illl .HIII·. I'~ .1'11 111(111 %fllll' ,i"oJ" lI,tUO .p .... \J I "'ltt:: I,,! .1I(l ' 1'''''·1·1'' 
11111 . 111IJ '11.1 .. "I .... " \II'~"J· ' \11'11 l~tllIlW .. 1t· ... "It~ llU'II .-. · l
'
l ·un ,:1IlI' J ,.~ 
1.llIt·n&) 'I,"'''' \111" .. ,·)1'1 .lltl"I'1 .111, ....... ·1 J .• II'ot "I ." "u'''11 "1 '11· .. ·1 
~1I1,'., 1~ 1.1 11"1 \,1 >11 111 hi .1 ,,;111'"'' JtI.-'IIUIUJd II", ': 11.1111" ',i~I!'H'1I "I .11'1' 
• ... tll·l't "Itl '" "!:I.'III.,:1l11tIJ ' · t '1I'·.I ,·d II "".ml" "111"''1 ""1 111 oJlI"\'IJ .Hr: I" 
1I.1'lIl.u,l. ,HlllIOi 11 1 1'1.1:11111011,1 I "~ IIJI " Ill 11.111" "'. "Hlut 't ""'1'1 ""II .... ,III 
14) '''IIIHI~l ptH· 'JI'"''!'I''' '1111·ttl, .,.,1 ","'1.'°11-'1111 .lIdtt.,..t·~,UIl .111.1. 
rt::' 1.1.t"lI.\llll I " .. h' 
( .. ..o. 
·.MI \1 I'JItIl ""11 J.1PIlIl 
.... ltIIU .• ·· ~ .lIlllJJII."l!I ' .~J("J .\ I"·\l)rJ,·,lmo .. , JO '" 'I .ll t !.\\ ·UI·!!'I ... "" .,.u·I'I "1.1. 
·lI, '.~ \1.ul·j ;'U!.HI "' ... JJ.'UlMllil·;full'lI'·il \\HI' JO "."Jlll\ .ll " lIllhi.p !oInUllw 
.ltl.(1 I'JItI1 \ ' · 1'.11l0l11l .11ll 1 ..... " .M' '1 lUll m'IU "", '(:1 '""":)"'''''I·UI'' .'WIII 
IUUI "." It·J.· ... I,It · III "'11 ,(J.{tltJJud IIJ I' uh iUtllI1 "" 11 ~tllf.l1'l1t1 01 "'1'11 11>11 .. 
.l.lJt ..... 141 ,. "'1I1.l. ' ''''1HflI'III1HJ:1 ,!U III "11[ \.I .... ltI (J .t -'111 11\"11 1\11 '1"11111" 
""".'1 J"II"PI"J I'IIU I IWII1. If, ",V {1..1I1.,II'I.1I1 a 'III .• '~II1U (IIIIJIM ' \,u n'lt l w, 
... 1 \1 1'''111111\' ' ,dIlIIlUlI . llIlfhi JIt ~III"' \.611 tUP'" "'"U. ';""~tl ·<"~'~I:'f .uII 
)H ..... J I\ ~' IJI It.IUIII ')"0 :1.it"fl "'''' \J .I(I·I,tll,1 1hlP ,,01' .1111 "I ,JuI' -I " .lUJ 
~"11 Itt .}.lllttJ\· Mlth ' J"I"IWJ:i .Jlll : ')~II . 'lIu\U!1 ~I .... 1 <1 .lIlf . • .. . III·IIH' \ 
',1111 "!lIp "11 111 •• f IJlI1 ,.. \,"1, ... ",')11" {IIJ ...... '·'11 J'I .11111\ , 11 .' ldfl.,. .. u:1., :u .1I1l • 
·J"In.JI~ .• \ 1'111' ... 1111, ... 111-1"" " I!'ht"J "JI ' .... ,.II".(tp lUJJ ,'.lI'1' ' IILL 
·".u·lit ," '1111;" "1 ",.I.Hh.JJU.UO 1111'11,1.1 H' .'I'Iu(flJ ·Jlli Jh ..... ' ·lltl ""l)tt"'1111 
,t'l.I ',IIItIUI'" ((fIll ,ull ,I" 111111'11'1\1' "I \,)11,'1'"'" '''11 "I .IlIt
' 
" 'I~nl JI' 
I('IoiII'''I(-1\ Il,ttll' , 'JP .':.lIP ,u..,JU'" ,'Ill " 0 '·'IIIJHI11 f l :iH Itli I ' ,llIti Jlt ~fJ" 
I " o) .\" J:1 ,H'I' IIIIU 1I1:1!1 hlfUJ . ll'IUW '.uU Jll tl"" III -':;'11' ·'I!'ttl! .... " I" 
"JIIIIII ,11 11 111111'\\ 1'111! "i',IJ\J )!I .!J.ltIlP ,tip III IUtI'l '.I, .IItUI·.l4lo11· '" ~WIIlIl 
IJ' ~ \ .\U"IU '\'"1''' "'IIWIIIII" I~ "11111J. ,UII J'I "'~'!I"\IIJ oIll.L-·tfH1 "/t.J ' . Ii l 
·"ltllJlJlIl. JO ,U)'II .. ·.IIU l 
'111 \\ IIUII tH ,lot.,. .... ' til ',hi4lllmll ' ·. IH· '''11 III dJ"'1 ",'''I·' In •• ·~ 1 ·lJ,," 'IP JU 
to 1'1.)1,.1 J._II'·UIS '" mJ) U) 1111 .111"1' 11,'11""', .!lUlI)-d"'" ,liP 'Ill h I· ... PIU.} 
~HIl "pJiIU ,IIIJ 11' "u '.lJ"1I ',il:tlll'llwlllt ,fl . I ~ . I~ .l'll "!II1I.M ".lUlU.1 IPll1 
1ft JU!ll .u.)ltJJtlll '''1 1 'pUIIO' .. , ,l1l11l\tIJ )0 " .. nUl J"lllhlll ' .. nu·IUlUt l\ 
.)Il'II.1 ~Iln I" IJI'tI IIJ.UI1"I". .up III ,,1" '.1111 '(111.1 I" ~lul'" J~t', llllJfIIl .u lI 
II" "Ii't!l\!J l'l'ul. "!Il )11 ",)111111 .1111111101"- "I'""I~.I l' UHHI .tI1:1Ut) l ,. plf" 
',tp'fm'Jlu'n'l .11 11111. ,tIP JII 'I1JUI! ·\I""ll ·Il"HUUJ~ to"'!1 .. ,:.tJ'- 1IJ1 I'),i'I' .1' ,ulI 
II ' .Hlt. ·.UII')1I1111 h '!JIIIJ. .ttp JII "'unl J'''Il'' HI -., ....... J ' .... 1.' " I'l0 \ltU 
·J .)IIII1IlU \dlfllllU ... " II~ 'l.)4lp.)llll ",.f(Y n~1 '''11 
I" ",' .. IJ'· .lltl IIIPllIl ltt l\ , "nWIt ) Jft I~ I':1 ",nllJl·lp .U'lJJII .. <fl l""I'·l.' 
1111.1 'Inti II'.U:t III '.1 , Jllllilot ,ItUII ,1111 pitt' " )'IU.\111 .1l(1 11.1.1»1"\ PI·IIIII.) 
'''P I'"U ·J'·III:1.tJJI \jJ\ ·, .. . . wl'l Itl '", • • '.UI' "ull JO ,IU IIIIIU .HIJ '\"1 1" ,\ 
11."1 .. 11'11" 1;'11*.1,1111 ttl , 1" '01 IHI"·"'.I )11 1IuHun .... ull "IIJJ.J • .... 1) fMl!' ;; 11.\" 
1.,:hu·J WHIM\ "'I I · .• :1UtU .II{J )" l .. ,lj ·) '"II ""Wit) .u,ll1 JlIII< ·Il , .UI1: 1 
Jft Il~lft .t'll III ) .. ,.'. l flU!" II1J .. 1I .utl til .. "lIjl\.' JI 'J 1111"11' :111"11111 
.'II'U.L ,ulI III ,..kJJ InnJt"luJ1 U'~ ~1.llll"\I(J '''11 _\II,··lJ\·-·UUI,H1/.''''''11 
1.1.1·10""11 
""t )0'1 .... 10 I".' 
1 I 1 II 1.1 .• 1 \ II I 
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'-"Tonnthll.l" to tlie typlc· .• 1 ;:1", y h,I ." 1111 4,\1"11111.111 ('I",nu It'f. ftl(" 
I,U.lrtl :\1111 (j·ltl"J,J.1r Ill" .,14"./11 "f tlw ~rttUIHJIlt.l'''' 'l,,,rlt.u I. tilt. r) Illu 
rf")' t.nllil'" rl",r.u' u·r U1I ttw Utll' Ilitlui. awl ull tilt· prlu'r lt4 ..... lu,· 1tt-.ul\' 
mkro;.:r.mitk. Tllt' rdtlu'r IlitfHl t IInlu. ()f th.' 1i·ltl"';IMr ... j:IH'" all ullh.: 
.. h\ril' t("sture to "II' U-rf1uaulln, ....... II( l rlalll .tr till ' rlt\"I,lIh' nit, J.:l;~ .... 1 itC UMlUI1l~ \t'ry huht rulnn ... awl tr.", .. S'.art'lll · Flo\\,llo!t· I" 
lw.auti(ully rxpn'''-'-4'tl h~ lit' "11111\111", Itlw"", III tfl{"hlh'" .Hlll ruit'rnlltlC 
IMrl irlt' or irnll Hli.lr, \\ hi. 11 W"n\'t' IIIlnnll.· .HltJ fh,I"',IIt· p .ltt ' · II'''1 
• I'lwrllhllc (: r),rttalltl tioll I fir millor IUlIH,rt.UIt l' lU Ihl ~l;l"Y 11 ...... •• 
hut It'lIIl 11(,) tu I hr r"rlll.,' 1011 uf mll'ft) plll'fl1l1ll'" '1\ a ... lIut. ·,1I III ,It 
!t',Uit t'i\U l'~,-..t'. IIt'rt' 'hi'" (urn! .. f t n· .. lal1l/.Ih,HI \\It" "ulltilw,t lu 
d.·filll e 1,.llItll>.. • 
111 •• HUlflt..-r 01 tht.'''4'· rla~ulll'" tlH'rf\ '" a II1nrLt"t1 ,1Inlh'nllJ,.: III tlH' 
pIIf'IIO('r\ ~. unl'n "ltl, ftlll~ JliIiJ,:ht 1III4pl.u_tlllt'llt tlf till' lr.,,':1I1I·1I1,.. III 
tilt. I.ltl~r C,t f" 1M" i!Oi 1'11Jilll)" .ll1t· tu 111(" mo\"{'m .. 'nl<4. III 1114' I n',' .. It, :1111 
dunll": \'t.h'W,lhl.lIIOU. 111 utln.-r 1·1' .... ·" lilt' f.o(·k h lull fli fUll.:ul.U rr,ll.! 
tlJt+ut" uf 'Iu fll niH) ft·!tI"I,·.r. 1l1I11 tht, .. huU rlllJ: 1IIIIIhllt .. " f)(,~· llrr ... ' 
t. •• trlf"r1n lilt' I'ro<·.· .... ur.1t~t·rlll.111111 uf lilt' 1.1\'.1. lultl ... c.t-.4:· the ftK' L 
all ht· t ht· 11~ rt ht.-. I a rh}fllItll' tI,,\II IIrPt.TI.I. Iht' rh,)'lIhtu' .:1;1"''' 
u*'\ illl: ill II.ne rm)""111,1"lt'.t at1trh·nth tff lu' 111 ,,"t'l"III1 ... 1. luul \,.( tI'I' tr~lJ,:nll' lI'''' of tlli"" J,.:1.1t( • "llic-1I ,..11" ..... idu'at.· Illmn;..:.· I,·stnn: ... ln"t· 
"u' t.t"t'u Iotl"alty .hAJlh~ ,t .. l ~IIHt· tit It hn"n·l uC'OIl. , ' !II'I ... It,ttff·rtllJ! lit 
plHIHN'r)'" ,mil a:1. ..... ~ b.t-.41 uliJ:ltt bt, rt· ..... .uIlRhl~ ' · \IH"ilt-.1 iu lh~"rul" 
tiHIl ul "II .1t'1I1 lIIaJ:IIHl n'HI it f~fJll~Hllfl"ttol l ill I.l\. ' ... lrt·aIlUl. 
('."";1'01 ro".p .... ltoH.-1 h~ rh~uhtf·. lh,' ("111'11111 ' ,I ulI,'I~ 'If' (If" h",b 
i.,:1\1.1I1 .... 1u"'.III\ n J,:r.lY IM.rJlh~'nlil· \.and)· f .. ~·1Irrll1a: ... mllt n( l'tII~flll 
('n.d.. I ... "J:\·' r~AL.d .. r luhllnt'. with ~",,,II'r IlIIlhl,II1.,I" "I 'lUlU 1. 
\"ulltl', ,u'ul 1,1.1j,lludlloW'. lit I hlHfll,).·n4lt', ,Ir,· III(' 1,Iwulff I' .. I", III 
" .. nlhl"ull •• fK'('lIrnllJ: f)tll~ ","'f 1Ils:1~' Trhl~ IIlIh'. fII 1..;11,,11'.\. "p.l1tt •• 
fUliI lin oil ar" utllf'r '"fm"'tnut·TI..... . Tht· "THlllllhll., .. " I 'lfr II .. IIIn04t 
p,att fr ,\ .. 1.Illtlll. iell 11111 .\ .1 "'111.11 .ilil 11111: of -.:1, .. ~ .• ,""I,lnt" Till'! 
QII.lh.I",I ,~ I)r. ~tU"f · fOo . 1".1 rl,I:.I\, .. 
I • • 
",.11 ' . I' 
, .. 
.\1 , I : 
, , .. I, .. , 
I r 'I 
I.t, 
\1,'1 I" 
, .. I 
" 
.. f~ I , . .. 
1.1' 
'Jl \"(1 l'UIO'lIl.t' , 
, ... , ... (,i. t- .,. _, I •• , • I , .. 1 I,.", .,.,. '0", I "lIIIa I "." U"'. 
. . .. , 
\t",~ I ." 
.... -,I " 
'"' " 
, , 
1.10 lr .. 
flit at I) It ... 
Uti .1", ..... I t" 
1"" 
, I 10 .. 
I .1 .. "I 
'I .. Ir ... " 
1.·, ... 1 ~"I •••• 
Till'" r1l)1I1Ic.· I ",-"j!'U (nllil tl .. _.'N" .. ,It I '~"I" til appru.lf'11111 ,mupt) 
1111111 .~ tr.h·h~ t.·. Tilt· ~,hUl I Ll,,"II' "r rrt'~ "iitl 'll . .. 111,'1. Ie.I .... t ' l \ ,1 .. ,111,,·.1 
.\11 "h"II' r~Ht.'1 ,,,,,ul,. huwl·\t·r • .I11 .. CII1.'" Ih. Ilrh'rmllhttl';11 II' IliI-
hn-., .\" r11~ .. helt-. 
QUARTZ.PORPHYRY 
/'utrtblllIO".-' hllfo nlC·l. t\ I~' ''' 1I1IHtl"41 If 1,,""« IM'4"l1n"I1' . .... Tlh' 
prllU'iplll "ft'" l u tH'H our·(ourth IIlIlt hi "llllh. 1'"ct"lItluq.: trlltn Uuh 
111"111 II) Stl"'r f " I~ , SeI~r." ... 1 ("UlI tbt'" Iml) hy tht' mJlU\IUUI 'Ir the 
ha tit I~.\ 1I1o\"~ It( 'I'Mrtl Iw,rlll!~ ry. whirlt (orml\ Ih.· ~rt'lUrf I",rl 01 t it,· 
11111 111",1 till lilt· f'(1~t Ilr l'", \"I1I!l~" tit' B"hl1l",II. Thl''''''' t ",u Itft· ..... Iuu,", 
)(,,,,, 1 ... ltlue to the .... 1111 rUf'" m ...... '. In Uu- -..null ..... , ·,.ut of II .... trt·,' 
tI" .. ruc'L, h .• ",.tII C"'\. ... "'OI11I1' mt4 n· .... t. "tht· ""ullIin' ;'1" It. flr .t ".·II.t.-lln,...1 
or.' \"111, flU whirh ;Ir.' ht4·.Ut .. 1 'w,. 1I1I1Mlrtuut mtnr • Hit' :-'''1&11''\;.' llllli 
tht" HHUI" S"ntlIM' ••. 
Allntilt'r 'IoIT"NfoIlfi, "IH',lrt'lItl,· 1'4'1111' 1m' (" ... IIIU-'(·I .. 'C1 WHit II ...... , .. till 
lIotN" . .. hlH.. ifill Iwar tlu-' mOlllh lIt ""ullmut (iu,,"l. Olll1'r lliu ... 11 
h ... dl"" f)r tlltru'l'" rod,; 'In ts N·llh·«l I., tllf' 1I :",r17 purl'll) 1\ •• f t ' 1IIIIIHt 
~I ." I,H., III ILl' Tilll .. ,1I0t'lO'l. 
'"".rrtprfoN.-Thr 'ItLlrtl poq.)t)'r,· 01 tilt' Iflfjlf"r ur,·" i .. 11;,:1.1 I.!r .,~ 10 
l.tI),.r.otl"1I .. ,tll "J: 11 fir ptn\.. tint. l'ilI!IIIH·r) .. t,. uf 11., .. 11 ,ul •• U',1 
rt'M~p ,r "lUI f,r df'.tr flU lUI ,ft' mun' or )"", .• htlIUI.lllt Hill I'r\lllllllt'H. 
..JIlIt- ill a fl'" I~ .. W·,. t1"'rt" "f" tnl~ '" Iff till> )11\ """111" fir a .llI LI ' r ("flU 
. tilm'u t. Thf" ,::rUIltHtm \ 'an '" )11 '('\llIrft frtHll (,'1"111(' In £:nUIlIIf'. 
httill': III tilt· h.ttf'r e.,~ \t"r) Ilut" ~r,tllIl"'l. 
/ft-lrtWlr4.plur d,.".d-l.-t:,,,m", f 01 It'rfht''Ul tit· Ill', ctw rurL. i,.. funolt 
10 tJll\'~ "nflt'ft"t Inon' nit ntiiOIl IIt.HlIt' upp;,,,, .. t I1H'J;'UY'lIJ1If"nll) Th 
(;''''~JI;lr pllt'n()C"rYIII~ rto u .. uall) dllUflt:'i1 lind .,n 'U "0 ,-'orl1l'lr" 'I) 
"1,,, ..... 1 til '(nrt ,lttt rllllll.,~J,," I" ""P" ibl... Hoth uriliurl ..... . mll 
1'1 •• s;:wdi' 4'nr" I'n'-ellf, tlJl' (1lrnwr IH'IIIJ: IIII)re "hllml.lnt . Tit .. r,·I.I"'I';U" 
.rt~ Htll) 1I111.'rrf'(·II~ 1111011' rIJI'h'. '''ltt IIIIIIW ItN·llnt·1t Ilill ('ville-Ill tlJ l 
6:1& 
$:"Iw'h 0' llw pltt'OHCr" .. 1 .-a' .. udlt nil I 11"'",U 1"'''' 1 II) tilt: ;:rtiulHl 
C-f) taJlU.&lItUl. "~ln.1I j!ralUl( of ("ld ,1 1"" 11.1 Ilu f tl llroJN't. 
hllt . tlte ollttor 10lle o f ttl .... 1.1n: t c-r~ 1 •• 1 ilr nrtb .... ·lu ""l'" ,W" 'IU rtl. 
'JU,Jftl i. r ... '-' r ",un' ;4bufltl ot thho tilt'" (f·I,1 I*r .Hltl , .. v.-" lh~ 
U '1 .. 1 duu oM:' 1 "'" 01 l'lnrt.l.tyrh"~ II U&lU. \1 .lU) uf II", ( ' r) ",,1 .. 1 ... _to"" 
("Orn"It' •• an.1 c.nu~"'t'fl IU"~\"'l"U to ,b~ , .. mt'lOhd lum nr 'lit' ruc·t-. . Til 
lunJ.:w ,nlt" ("tl tro"IOIt I'" un"u l"fmhll .... 1 to un.. it)" Iff a rr\ .ul, .. till.· IIrI 
lb. ",h .. tlw "r) tAl hOdn.Ia.n.~ An' l"'r' ... ·,ly -b .. rl'. 11'11) I'3 l11 itJ~1 
t" .. llI 10[1 o( 5:h~ ,;c"('ur III tl,,~ fl"u"U UIHI,tfl '" I1ltl ("()lumHIl 
("I1t 1~'ltUt'nl . hUI lliN'hn p .rinlly iu Irft ul.t,. ]ttl( ~ uOt'1i t"' , 'n-n. I)" 
all.-Ird , h,j.!:IU-III 1 .. hUII.1 fit a.ul I. I .. .,bahly tU.-lIlft''',UA au I' .lrt. 
. \ I .... tlt .. aillt liN"'f11i It •• • u,h.,.r al l" 'f) rtut 'tlllIt'Ut ... In hlU- .~I:Tt-~te 
f,r lb. Uu, t ,iI ... " rt'lHllu, 1,"1" .. ~"t" 1I III lit I 1m.", "'4)1'1 
tum. Oth.-, ",t','OtTNl fir lhp 1') rll ,u·t" U I: IIJ~ utl .·r~"( ,!Ii. III tbt'" 
r"ld"'laar MUI'IU rll ph nU(' r~"t' autt Itot'Clall~' ( •• 110. 111ft Cra4"LAIUlb 
rn .. L. a~"'1 INt .. ltlJ M"'t"01U1 r) '1IMrt,. 
. \11 Itlt~.rtitlDIt (81f1 .. ••• I!II til 1J( .... ·OrT"eIlf' .. or I.m"" ... h ..... III lb~ ., ... rt1· 
",ul1tb ) ry rrom lilt" t r ru ~ul on tl. ~s:.o fOl,1 It·\ .,1 of tllr!"\ an~ 
IIIlII", I, i. d til 'Iu,,- f''Uu~li.u m. -w II ~l"tt" t)C (ht" lJl ~ k bllm'ral 
WI1It at, m-h"rf."l :o.InlrtunoD,1 Ilky 10",,"r 1"'1U1t .... d .. ' r ..... l tllrotlJ:huut. 
Ilw .... k. I .. ,b~ Ibm .....,tllI" 11". 'Iu.nu """.h),) ,. rh rarl n I by 
au blll"!.,,t of .,u rt .c •• btolloc· , ) ~t .. with I m.-gu hu uuthr.t elu("- tu m"" , 
UI.,i~ .-..".,1'10. T1.~ rdd'I"'''' , .... loadl> ltO'r .. l. • '" .. 1 .... lh~ <r) 1·10-
('f) "'. llilltt _ntutHhu ...... TI .... t.-.urlu .. tllut' ucnl~ 111 al rrt'~tf"4lJr Iflns: 
O('h:ul r Iln"Ula, .-ith Ibt~ ~h"",A Iffl,,'i .... r'lt"\! fna lU~ It I t mlly 
1.1f't1ll~hro (\ 11H.' uniuuar) ,..~. ~Ivms: fill hint! .,0,1 ,:n -n'1III1, IJIUi" IIU'" 
"""I .,... \In HfthnDry ".at) ibJ,! fronl ,,,.Iurl In Baht. .. ,"'..... Tit 
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!Jtt ,\ lr..tJ til In.')~ 11,,0.1"1 ,.pln.1IU,\ Inl1f,lIUih:Jl' ·)111. '''m,d,~ fr.lf/ 
,.tlIIIJlUIU ,vntll tI' "1:"''''(1 ,t..tnn.1 ,ul1 .):tIH!I 
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Jdl"lll JO 11'1111."" pllll{\J loU" tr.tll~ l'Mu .(,1 .h> up JO ~I' HI ," .. Uti o1lf,,·II'''' 
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.\.,ulllp.nut·,1 It\ .. llu·rd .• "'III· 1II.I14.'fl.,11I1 ,.H~ I II:': Io!'I.HII . 
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"II tl .... t·I lIlr..a. h'r, fir IIItrll 4'" tf)4 L.... Till ')" .arf ' t ·\ I ' r~" Il1'rt' JIIIII ,, ·, I, 
. ,1111 tilt· ",1I"fI' , .. IIo!.~t '''1111 h '"d ... art· \ I 'r~ lIul",,-.• !,I.· III tlu' .. ,III" ... 1 It h· ... 
. :': ) lo'/.{)~ I rr 
I h. lUll" IIlIpurl oJ III ,ull "III lit "'''' 41f I h.· II II HI j Ifll,h' .In' 1'1.''': IfM I.. " , 
"1 C IlIt'I.I~·. IUIIIHt"o htll .. hlt-IIII,. ,th,} '!,I.,n/. \n ( ...... ...un (1111 t IUt,ltt .. 
• 111' 1111"':".-1"", "}I .• IlIt-, llt.lIlI"', .o.tl I'rl~lfl.' til jI,j'I"1ll1llllr) "blurlk. 
, t. ,I " , qlltlotl '. inlfl )I) rll,', Tht' r,·ttl .. p.,r ... IIIfI tl,,' I,Wlltl' .nl4) IIIITII 
,.). 'I'b' ,.r.· tlU' 11I11lt'f.I~ 1·_, .. 11) hot ugll1/nt.i,' lIIeJ,M""""l'it'olll.\. 
r"'lOflr"/,h;r tI",,,/. TI&.· 11111 r11"': UPW ""\lUI" til tIH'~ ' tlltl1l/"UI.'" 
n .. L. .. \ .aflf" I'uml h} pnhnUlorpllh J.:r Utulur Ihl u,.::l. lhumlwltltlll'llh 
;.:r,u,III,1I IlIl'utl'lI)rilil . \llli. .1 h"II"'I .• l.aIlillt· "rl)lIIltlUII1" . TI.,·).."" 
II \ 11lf\l l ... 1Iaf.I •• rl"'ll_ nl 1111 1II1111/t11UI.·I~urph)r).1II "hkh th,' I'h,' 
1I ... 'r).IIo lo;, .In' t ... 11t tlu tdd. p.tr ,tll ll till hi""h' ur Ilurllhll ' llCll ' n tilt 
..:'"\IIIIIIJI, ..... III tltt · porJlh~ ,} tlll'lt ''''' II ..; , .. IlIIr UII.' t.,lIth'lu·) I .. Ilu. 
1.-\ 11111", 
1"1", td,I"I'.H" AI.' Hrt), .... 1.''''1 ,11111 1'1 ):1'1'1. I.l! " III "JlIUO\'lIo,ud~ "l" I 
,1II,Hlml.... IIII ~ 1II1\,llln' Ht 1111" I"" Il·lll"IMr .. I,.. IIltlt-''i1 till,'" n ... · .. ;.:1111 
.l llt." t lll'J,! . I,"HI'I(',III~. tltl' pin ... tillt III rh., r'M '1.. 'ft'lIla: ,hll' tu flu ' urtl"., 
• 1,1""'. i'tu.IIt'lt IUH:ru4(."tllw·.alh· II,,· ulI"'lrltJlr41 1', "1",lOar ito. n·.llhl) "..'" 
.H.ltl.1 Iro1l1 tilt, pl.,S!IIt(·I ........ •• ..\h.'r:.aU liH 11' .... 1 ' lol1lh~1 th, ' o,tlu .. h ..... • 
",11111'\\ It,ll. lU1.1 tin .. Itt'null ... " ~'I'amttnll frum thl' 1,· ... 16 un .... • .... , 1,1" ·IH 
..1.1"'", I'\ I 'U U, tlnllll,u~ 11;;1,1 . It I'" flltl) thrtlul:h llu~ nlh' nltwlt Ihnt 
tilt'. h·.,\,tJ,!t·tlllllI'ortlll,d.t 1'4 at •• 11 ,,11 .. \\Il , It I .. r,lft ' l) hiluuutll'hu', 
1""1 1I J,t "" .. ,Ill) !UIIM, ... I "Phil tlu- olll .. r 'tlll"tltlH:llt ... Itnt I .. p ,ttltl~' til. ' 
tI HS! II1 ... IIt'i1 (rtllll lilt" (·J.·.u qUlnl/, "'IIi'll I" "I ... IlIlt, .. "lIul 1'111 · 
,,1 ,,11" til Hrtl" .. ·I.I'u- IUt· "n"11 uf' t:" .... ,.1 ~I,(. · . Inll "\l'll Iii.· .. Ir.' _hull, 
.11:"lIIiH1wrpllll'. \\"I'N'I" .1' .ttl lliilliliol p Ii.·, lla, · "rtllt" la"'4' 1M. II.'" III 
1'1''''"'' II' ,\ •. llllf'r 'loul hu,tlu. III '"h' I',\""4:' t WiIlIIlU~ II) I I If' )I.u .... h .... , lU'r 
'.1\\ \\ ,I" ul, ... ·t\ '"il . tlulh' """111111111) liw'f! Ilu I,IM' II ..... " IUII·rt.a,:r,tl'hu 
1 .. 1).I, ' r. ... It •• " 1111: rift . "'"I1UIHlllf"fII1 .... ·ty .. ,.iIIl/UtloU .1' Ih"'lll It I n".11I1 tho 
..),''''4. .\" w.1I I,,· m,-1I1 u,,,·,1 1 .. 1. t . ,I .. 'rt- ,,. J%fJluti r'·a ...... ' lur h.,Il", !Ill! 
tl"'CHIIII~I.i""'" III (111"1111111/1'1111,· l .,rUllln.1I \ ."llll': ,lnlllllU I HI ... ",II. 
I'HIIIII ,·,,,h·IHI· 1,,·.lIma; Hit Ihl .. ,,,,I"t ,,~t~lful .. t itlt'd (IHUl oh ... ·r \'U IIIII IIf 
II", '11,1,,:.11 II1UIN·"u· .. . Til,' orllll ... ·I" .. "'(· t ... lilt .... ' '''lllUllltlHl lit 1111' 11II' .. l 
I~ 1'1' .1", II) 1"lIullllurl'1Ilc tIIulI / HUlI,·. , •• 1 nl"ft~.lr .. ,."f"t., lall) •• huwl .. ut 
III "'I"-"t tUtl'lI lH"tur III 'Plwrll. III tllt'molll"1I1H'III'lIrl'h~ I) th., nrlll .... I ...... , 
I'" j, nU"t ,I lu 11,1' ;.:nHtIllIIiU .. 
I'll" pl.l):lIK'hl""" I" lhtlltU) 1,lIl1fUorl'lJlr. raHI .. I~' ~. III till' IlIor.- J,!r.Ulu 
1,lr I'lt ,' ... · '11 ltlt" 1I1I..IIILHIIlI.e. 11111 u4 ·,lIrrlll': ~I ,n·1I ,I.-lU ll". 1,111"I .. ",r) 1101" 
III II •• • 1"lrrh) r), III IMltl. C'i . ~ Ihr ,ul1"r IOIU' Il' Ih. , tru.-hlllf'" h 'hI I r 
'" t 1fIHIlIHIlI.\ 1r1l1(,"hh~1 h) -"111 •• 11 J: IIII' of tl'Hlrll or tift II ... laou'• i'ld~ 11'1 
l ''' I, .. ·, .• II,' ul'l.arf'lIl III th.' porph\r). ,,110 iu}: flUll Iht· ,' r) "lallllUUulI 
"' IIII' f.!'flUII,lll1ll"'" I"'I:DU helon' II. ('u'"I.It'1I1I11 Hr tilt' .,he'lI.'n"I., 
nU' I'l.fJ.,tiUIj· I.l..,"" i"" ulllm))) cI'''.lr, willi uul~ .111"11''''" ,tllt'ralh", .. HtU, I 'lit 
III t. ,l'rI .... IlIf' (,h·,,, (\;':" rWUlIlIll-': t,., tlCllft II .. • nllllh.' fUll. 'hl~ ( ',ul .. 
f,,111 1.,\10 I~ f'lnu1H·It'rl 11(' IIr 'ht· ... , Indillu' 1, ·1 ., , .... no wllllt· I ... ·ndlllr 
l\\illllill': 11iII1 'ur" 4I1I1~ r.In.)I) . It"' ... ·nUlu tllm", 1. ......... 1 ul_11I tl"'t"\ fllil 
IIUII IIlq.:h· .. III IIII~ ('HIU1"JUIIII 'VI III" .. "", l'IIIHJ.wl IH lltt' 1I"1f1l ·lth' j,II.1 
11I"'IIfHlIl f'I~lf pI13 r~'. ,.!ttl" 'hi' .HIIII_'''I'"1fl IIr tl,,' l.luj,:il~: IR"'·' •. l.y 
hUIl1 ,11"1 III I ••• """ tl " ,lt,,,"1t' I .. III 101 h .... 11 I.tl.r.ulflrlu, •• \1. .\u 1~ ' IItJ: 
flw nu~t ,"OUlIUUn "1,,",lt'" / • w ... 1 lMJ"Wr I .. Iml o( .-nmnl(Jn on'ur 
,. ' nrt·, In r('. UI tall • Iht' )""$lIM) .. . ('r,._tal h .. 11 ItO' r lUI'" fI( 
• u'.IIIm:~:1 (elcl p.u whi.·h JM th~ ",un~ It .. n ..... ('h ,.ad,.,. o( 1 lit' 
, chi .. I ......... 
.~h" fI( ItU,. 1&1 11,-. 
lnU,-_ I'} r11.~ , .. "Cu~ htll 
•• .• 1 r\ n m rh vt(,IUIt) or 
Ii 17 
("A,. .... n.' ('o .... ,.....,hu •. -A t)'pl J al 'Imen or tb pilular wanldlHlr 
.roUt n r till" 1,..0" Uu ('! mill. t n( Ih~r It" -lUI I -tf'tl (or 
I lu nu..... nah .. 1 It" t"1l1lflltttuf'nlll re urthnd ...... , rl udllA(". fluartt . 
1a.nrnhirntlf'. h; ... IU"1 nlall,,,,ut • "(lUli~. I.JR"On. and l,tal,It .... ltli '1n ,ltI 
,,'D'Mll11l'" 4\( 4 'hl'~ri,," ud f'lwtlltl> Th all Iy,i hy Pr . • to "" \ .. th 
rollo"IIII: ..... " .• 
1ft' •• ' 
"'14' ~I ;. 
Tlu .; 
\ I H I -. 
t .. o .. 
.... 
'1 11ft I: 
f , 0 
-,,, : ~ .. 
H.c, •• 
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(·(Ompllrl • .,,, Or til b",,, .oJ)' wlLh lhl'r .\0 or ,,11 or Ih~ 
IlOnU)III' ..... n !:i .... n b,- ""'II:IIM' ho ... lb , .b.· T nile roo ~ ,. 
,1Ij:blly rI~lIrr In.1I .... I.h al all. nd 1'00 r In It ..... 
TIl • ,,,wI< lh~ 11m IkaJl rat I.; ralb ... Ill".'" Ib 'Ib~ Tin, .. """n'" 
nil •• bd"np ,., lb _yenlU I.b or lI.,," lotnn. It l ')'I.... It ".11 
DOled ,II , Itt Lboir mol ...... l .. praJ'"rd"",, Lb~ JlOlaAII .IIIII'OIl. orr" rl,-
I'<IlIal. ., 'hal' ...... rtbo ......... n,l .Ibit II.~' ...... I.·" m y I "~I ,,,,J ,n 
be I'rt"'O-nlln 0 ..... 111'<1"al a ... ",. nlll, ,b" fAIL... IIl1:b'l)' In • "wlIIK 
w til p Dr.1I lhl. n .. tlr a 11111 blodl>'. _b h .... ou ld .1..0 cm,laln 
"" ..... h. .'\ nUcul"lioll or III miD ralu(lc .... n. ,_lIlon !rr'h, lb DI ... ,,· 
anDI)' I •• bow. Ihe lUIorthlt moletal" to be I ......... nt III unly b r 'h" 
.... _ lll ... r .,~"",tr\M.a-w ....... "". ,-"", 
... 
TISIIt ~I'I'" IU""RH r. 1 r\U 
'''''I'''UtUU Ht 11 .. "HI" t .. h1 .. , ... r It" l,ru1.1Ihl(". tlH·'ef"' ... · th .• l ,l' ull 
utt'lAhlt~ ,.aU u(.I1.· ..... 1 •• ttlnh""'uh" t"ll'n'~hl 1II11It'utlli.", I"' .... •. It UIII' 
'hilll . ,( 11,,. " ... ,Ia h·ld"ll.n t"i raJ uL.lI''41 a4 Ihue ronlhalt, ·11 ... L II,.. 
lHll •• h ( ... Id I r.lhi"'''-'Hltlur1IIOti.l • wOllhl f'lln 1IIIIt.· ,.\ .. , '~I .. 't'rUI 
01 Il.tr (o.~" • .-lult· lilt' "fa~I..,.I", ... • ""ul.1 U",HIUI ttl t""ht .;,., , ... r ,t'ld 
•• tul It "'1I1t' '''1tllllllt .... t httJl ttl ;:, h.u,., ... u."lp .. wt< • • \1".\ " " Ij .• Ulttt \'IliuM 
toa",· nl' 'tt ...... _'1'UI .. f II", n,.,L. • .-MI.t tlwrt ... oultl I ... t:.! ,.·r ',..11' U( .1 
""tul,I,·, Ii... ,1 ... ( I-".,r III IUInIIl" .• u .. 1 hIHllt,· ulill IIIIl • ... -tn.· u"M 
".,11 Itluh' lilt' [I"IHunder or lilt" II" k . ~urh .• , h ularlt'li IlIu~t u,""'· .. 
• rlly 1., HIJI~ all ""t'fh\UII IItm. I'u t II I", l)t·h ... ,rtllitat tilt" 1.I",n" ... th 
•• ·11 . ·'C l'rf''l ...... t .. t- IHIU.oraluJ:'h , uu, .. t Iltflll ut Ifn' ON L. . fln ., ulil •• II \. I). 
.... , ·11 a.~ II" dll.tIl\· .. I~. It 1o(;aU Irth, .. I"-.... I'I .. I~ II M t .... · rtit·L.. 1111 I h .. , 
d ....... n , ." I" IM'" ........... 1 ... .,ujt Uw m"I1I't1 h~ 
8A ALT 
fN'¥,,'-/f'Hlt ",.., ,1,. .,.,,.t,.,,..- \lttum.:I, h. It 1 If( 1 4"lIltlltlt ,,. tlll 
n'IH t · "'<Mlth .. r u... wi ... \IUllUUIlI ... Ii" •• II .. ttl ,.tI,r, I.ut .. Ifr 11 ... 
t ,n- .. ' It II. , t '" .... ".mlul IfI ullly 0111' 14 .. • • ..r1'~ ItlUII l it ... T m lll · 'pt. .. 1 
r.tU$! I, . II ....... • Ihtllt' i_ ,. IJnUU"'t"lIl ,Ial lul ........ - tlll1 .",..ut 1 IIltlt· 
. ..... f'( rlbl'" . tt ~ullt"tlu. " •• ,.h t .... ·II"' lu n' lit Ulrt't' ... ULAn .U''''''. I! f ' 
'tll.h"·,, ., ... lu ... 11 .. n;.:!ot., &. intn,,)."! ,ll\bt ... l, hurn ... h •• h ·l} ).utlH' t ttt 
Ilu"..,. II ..... 1. ....... 1f I", ( .. ulIIl "" .hr-III .. U(.I ""IIII'. ttt t lw · luo' .11i 
11t-.... '" d ...... I ... t,· III Ilw IUth' \II)tIul "H~. t ,I ......... 4111I1UI thlt. IIWm,,· 
.. I • .a' f"OIIM-~.1 s:: .... )tO~lt I'"I:tftulI". 
\ ••. ..: .......... 1 ..... 11)" th. · •••• It t~" M.n·L.. \'·r.\ '''tltu l''u·' fUlI'L. ... tr"~ tl tilt· 
\ It "-"',"'" ~\lUIt· Iff n,l·.1 uLt ·( IIf 11 ... a ... I ..... I..... It i .. ' .. r~ UII 1: I+"'H '1 I. 
,,.ull' lI '1I'·r.r"""""I'1f' 1.llt·Hut·r)"_t". Hr. ' ·u.I,·r tl .... Itlft-r'l"'4UIIt' t it.· IIlIh 
"tU' III'" r) .. t.. "'u .nt' .,r .,11\ IlIf ' .IU.' ,u"lre. 0.1 ,lit·",.· .tn 111111 h I . ... 
uu •• mtuut ill ItIUUllt Ib.wllw J,!",uu.lm nl~ u,,, IIU· f) t" lr .. w., II 
It'n'"It.ib I I,n""h'", • .,ut ""'!"".;.I", '11llt" r" fr " 1n "h'''''-;11I ' 'II . I, 1t ~11 ... 
I'" "I"", ..... ,I .. rl.· III th .. IIlIn ,.,. 'ltltt . hUl I n · ... hl> ,1I"lIu 111 h I ("un 
II ..... Ia\ m.· lJy It .. mun· I .... r("~' t·JN\·", f,. 1I.11lU'lw l.o\.lIlU.'(I"" . 
Tilt' .\:rttumh.. "f I"~ b.J. It i" 'lUllf' ""lu("Y •• III1It··, f'un I tma: "' 
.. Iflllh,l UI lII .. t fir IdU.Of ,,( l.la~uuc·I ....... (~Itl"'I .... r ,1t,,1 ,r) Jal .. lUll IIuln ,Irol 
•• , .UJ:.:I.... '1 .',:IIt·fll'·III"'" ,11 f'r>"'LII,. .IIHI j:" Ub" i "".111 .. 1, .. 1 tltrHna,:h 
,,$II II .. '" k. "lult" "I, .. utl' f~'ur HI lUll;;':. IIIIt "UJ'II'u,H .. 1I~1It' .. _ nit 
11111 r"lllt·~ o( (.-1,1 1' .• " ",1."" .4 tit thu f tin. o' ~r .... rttuu,1 tI .. · pIJl' flttC·r.\ ft · ... 
t .h Ih' .",,1 .... ,,,,Uti 1",11 ltl"'l'" II tmloh·noll till I_ n · ... III Ilw rO! L. . 
R ,sua ... 
, "t· 11"e''4 III ' .. d. \'- 1.:11 .U lor .... lJ \1_" hf"f"U .I~ .11",..' •• '"' u, 
n ilS: III lh ... rlllll, ' .1I,..lrh·' Itltl .. II14', II"art, IJOf .. h~rt •• Hlde· Ih·. ItlHlI 
"'II It ... III h ",II . I .. lofufOflllft):. t'OUlIIO .. ltlf'fI Itt,. II U1lf1/ltOrl'h,) •. \ 'H 
•• • ttt +'" rhlUIl" ,~ ... Iuu. t .. tt·tlurul 'Wltlt tlt~ .'"",&, nl rItYiillrt" . • hftt'f 
III;: Hnly In tl .. , t \tllr • .. f I!.t" J.rflHIU.tm" \ ,uUwt.,lnJ,!' lf rd.t I.m 
1041 ...... ~ I ... "" t .. · t'-'''''·II tI,,. mU" : .... 1,· ..... • , .... 1 th.· ~1I1Jt.t.1II ;umlLoQI:It"t 
"'lIh. lit,· ,· lu·cuU"." OhuUt" II' Ih,' luur l~ II't'''' " \! ~'t ' li olt ,eUll ll-.l tl ""1I 
" I ll ... ,r .. 11 .. 1\ .... · •. 'i., IU"I}"14 ~ ., 1I1 ... h- f.r II .. • " ....... 11. whh·1t I" Iff 
hllh' lml''''I.UU' ... til lht ' f HlIl. tit Itu'l 
I ......... ' " . ' __ r , •••• ",., f. I~ f r •• • 
" 
r . 
~I . . ' I-
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" 
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Th.' r 111 llt' ... f" I,,"'toJ ft ·. IIr I lft.~ .\ IIMl'h fli . l' 1.1 "111.\ II ... . ·fftt \ flo 
'--IUI\ ,h'UI til" th,· .. lit ... ·. In mU1l 1 cuh· • • \Il I ... i .. 1\ . Ti" , ... lllllJl ,U'rl 
" 'Itt .. '11111t'1II" I f"tIDll"tI'ltl"U r,· ,uurl. II · ... '1111""" ttt Ihull th .. III,ttll 
1.1f.1. II! Ih. · t.n ,.. ... ", Inr".",,· ! .... · , .In~ 1""'1111: lit Ilto~· ft ' IlIrt ·" 
" lll , ~h nl .1\ 1..-· Irrm I .-1. nat It'"",",· ,,( lilt" t "H It L.... f 'r, t,,·~, m-. . 1,..· 
"h'lIllult .. i tlw n-I II\('+! 11111,urf ,"u,' Iff H ... I"~. I,.· . , .... onlN"''''' •• tll 
till ' huu' au.1 Ill .. ltt'( , .. h ,h ' b .1c ,r",,·h ·r .. 1 II 'I~ 1',,"' .1. .... fit hlllU't "'':11' 
«.WI" IUull .uul 1t' \II1U· ,I .. • '1U .. ldrtt~ ul th.· I..tct. · lWII IIIUII''''III;o 
I. lIui .... J ,'I'IM,.'ut 1'1It") 1 ... ,lh ' .. Hl~'" 1 .• hnull"lIt' I'" .111 '· ... ""*·lIlh" 
(.:,0 TI~" - 111:<1/1" ,,1.Tlll! T. 1 TAll 
aUI Uln("uC, but drtrf"r AOUI.· .. ta.t iu thr ("b,trac:ter uf tllt' if ( .. rrulH~tt 
nf'- an t III tUII('u1 10 th IOrmt'" lbp "1rol Of''' n" rh ""·t ... rt~II C' • 
•• Ih l>i .. I1'" I 11fl11llrt&nt "lid h(lrnhlelltlr 0"11 ...... _ ") . I II I hr 
t .l~rtuotlff" IItI horuiJIt"nde "" &b romrnon roll Utut"uIJ-, whlh~ .tUl:ll 
j" of "' ')( 'UlT'e'n . In .he tflouz.ouit .. ortllf laH'! "lid IllHtU r" 
'IU,I" IUlI"'rlall' con Illnenl., hut, "" III." ~" .lal..:1 III II ... 1,,,,,, ... 11"1: 
II ....... "Ulln ... III Ih .. I lIle'lll rU I. 'rr~' 1'"",1,. (ollud, ... 1,,1 01'11 .. , ·1 ",. 
.. ttnt tI .. l«h~' til uy'bm oCft"h 0 l'X win 1. h. wilt lH" relll mIH·r .... I, 
bo .. \f'r. tll till lh.· moulonfw th (Irthoc-lA.84' AUtI qu r',", n- H,p h .. ", 
nUIlf"rals I', ('ry u:tlhl.~, 811.1 .brrrr.Jf~ tn lh (Ono 1\· ~uh 1"111 Ill .. 
(.~n.tiOH.I.luolllt( ,11,:1 ,' t... l',....\t"fI~1 thr , f) 11..11., ... '4111 ,It cl •• , 
mUlt"ral ... 
Tht'" rhlOhCH' t'Ot' ... ,I ud 11, ('IJII' in 10 lu I!! l.er I; t'nt lUor,. .. d" a 
tb .. u 110 ... ' .. ,,"''''Hilt" 1 hl~ l,.,~ .. ml ano lIIud. IMKJrt'r HI th .. 1",1111..-
rill Tb~ nWnl)lnil.· IUld 1",ll.· are .hl:btly ncbrr III .IUlilln Ulul 
IYlUh,ill c-on .. It'nab', more of th nIhil Or {"Ufi. Tllt'tltAn'" ",I ph"",,, 
1,1.,n. arl.1 I .. , rut> In'llOrl nlll' Ib~ I 'It'r 1\1 .... 1'1, rhrDlu I 
eh ~U1w .. t.f'ri!llotlr o( lb •• JrI'OUI. or (our "tC' " I~ UI(" r~m~laut Inult"r111 r 
MIllo 1 ... 1 ..... " lloe 1_' II IIml .... 1.. Tb,. I." 1'1) I I In.,.., .... 
lb. "MI~ t.·1U1I .,1 It" Ii bUy In 0" Till .... 1 1111" or lb alkull, 
tn.,) be ,....:taf'tit~l thf": Ij(t",t rheuu I ~VJ(Jr.lU; u( tb .. ("on ""UHllfy ur 
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1)·HJ .... qu ,)1111"111 11)\011"" \_'1 11''' 1, III 'U '~"\I ~nIM"II'" r.'11 "J ' 111,.,.1 "'"1111 
1'· 1"'ldlUI 11'11.'111111 '" laMI''''' QII1 \ fl l " U ,\\fr.1 "'..l\ l' .... JOJ;}fI'tll11 ..... ,ti ll 
(tl III.,.", Ml,··.J:; " pr'l ,'Iqu(,p JO ,I'U;'JJ fI.t:'fit' 11'11 o}OI I",wJOII .H111" 11I 
1 .. ·\:1:1n .. ' .. """'J _,. JI'I U,lllt I £hi'" ,\111 JO "to-tun 'UI \\ li. .... I'· "·~.U."'Jlt .Htl III ""'I 
JI1II" (IIIIH '" JII,IIU.~I·JJ ," 'pll t"II, 'fll.I ' I'-~)'· ·\ I(llil 'IJh)(.' _I 1oI1101I1'nJ,' 
JII ... h: .. ",' ""1 .,111)11 I1nl l"I .IJ .1:1" .111 J.-,.,,,, ,J,,,o '''.' I'/IIIi"J II) 1/"'111/):/ 
'11 1111')111"'1\ -.nUlJ. dill lit ,lll""IUlI' I" "'"111 Iltllj .• 
J.IlIIt', •• 1111 .J" II' .. ". is .KI rt1 1M \..t1''''1 .. , )10 .I ltlli ·, •• WJU ....... . p .( 'FI, .111,m wi 
J·'III·),) "flW~'IU .\ '0"111 1 I'''f' 'l"'hoIMI".} ) .,)41 .lJ'~ ~1I.tI WI U .1111 'J ·,.,,,,u,, ".l!tP':1 
Hllt"I".' lit ~ 'J"f'~HP Ilf'" ,;"l Ip III ... 111111 n ll1h(I" ·.l~rIH !f1l0"1 lin ".lIM .. 
,)1111"'1" \ '''11 III J1P N. tl'f'I .l.:t.)JfI ,N.J I 'n., ,'"unltl I \.1 .. t' • ... J.'III ,1' ~. \11,111 1,1 
1"1 ,1\ •• ", II' ,"III 111+1 - ,',,, 11 10' \ ,\ifl'l)I tlln"IU. \ ,Ull 11" 11 "III"fl",,1 .. , 11 
"' '''''I-,mll! ",,1111:, .Ht l 11111 ' .tlI/Jj"III. IIU"UUIU)! .Hp )0 ,.WlI10 ,) "'11 
OJ , ."'HI ·I "''1l'' uutl.hul JII lIltl"1 ,nil )1" (1 ".i\ntl'" \)1':J·,mHI:'t:l~ tlll1 III "MII 
AJ"III, ',"II """ , U "'ltlU" ,'-Uttl 'Ull lu ,l ",,, .. .:u.1 , .. tI. ·VIII,lUll~''''II' •• 1HI1"'-..J I" ·\ 
Jel ;.,11-1",1,1111'111' "H'I In ... \\°11.1111 "I ttdJln::u,1 ... t't\ II·H11" .HI'lu'nh.:1111 \1 
J"I"tn .11p .Ift ""Iolt ,,"I p •. I I".\UjUIi '''In .'''~).JII , t.J " ...... 111 .. 1101' '1"1" " 1111''''' ,till " 1 
Jilt 1""1' , IJlIII ,. J.t"1 1"'1-',,1111,1'0 "II/u ,' nl, JU , ',U" J.I:1J1J1 'P"ltt ,. (tin' • .. tlLI 
'J''IIHII''I' III 1"'1 ,"Hlllln'l 1\!J ·t.\ " ... ,l}llllI' l11t ,n ~"V1"U t' oJJIt·)·MI ,'1,"'11 
il,I'\')I,o'II",\ .llll ,*\1"1" 1"'J lilt! ''');11''21 Ot ... ·'IH \ JO .,u" ,lllltU)',' .!lll IJ t. 
,:1P'H fHlt"'I" \ JIJ ~.l(II)I~ oup II" SH.UI 
,ttll(,wi '"-I" .'11' ,\J\lpIJ ... I"JI".II''''· jlllo.1,l tl 111.1\ .Hm".lln\ r 1'-,"1 In 1
" 
p.ll .... I\·, '~I "I-:1t1I1.~ 11·111i1 ". JlHJ,llt'fII ,IU""'F"U\fl 1''''' \"\ 1'1 10 "JUt"'1I 
11\ Ll 'J >n1J -III ~~I"IK JI.I " II " .:!! 
1,,)hlt hmJ:Ut~ ,t( tint IJlOU/mlll (lnU",,· t .rom tll IIhUIl IIHI "". huc till' .... 
" ft"l u( ioUt b ... (OriU to ,,·WUtUllllclll·taJl,. of tttl' '" ,u' wi r,J lbN tit u 
,"",rilld .IiL f·" . 
rIlt. "",Ilt.lct . "ul. lhe flunru · pOfl'byry ,,' leUlI •• ulu' ,l nt Irf.m a 
1",Ull " .... " ur tb' )!t,ulluutb lIllI. III lHall) pl. I.,tll ftlll:),. '" loire , 
allen .. 1 hi I,,· tH~IIUJ!III ... ht .. 1 "ul) wltl. a.;re.lt ,1100c.:u1t) . '1'11'" 1II1I1I/()11 
It,. ~tw.. raJu,1 \ ''olfh\twU'' III ItA 1l'1tun' .. eMr tbe '·IIUhuol • • ultl UltOli 
tlu..,tth"'r\,uiult 114 h.UK,,1 tluo Itt'h-'t .... t the wonl.',Ull., i, tl1,.' )lIul1J,:t'r 
Intk . Tln''' ' IIll,\;.1 IH 111 t1l" utrum,,'r or tN" urren or tll~ '''0 rucks 
that tll(· II'I ttl purl)' fl ttr !"\,,.IIt -;., rh)ohl w nit .1'rll r 1I1tru"I\· .~ 
... lull": tlHlt .. h lth' Ullt) tl Hr.' a... lhul. l..k~1I hy th~ mUII/OIlIlt'. 
1",..1 .... ,.1". ,~/olII,( , ..,('I. • . - \\' llIh· "1.IPltl,....~ frolll tbt~ IOOUZ,Outto Illtn 
till' HOI tuu,' 'Pitt r tv lut wlllllly ... wtlll':. )~t ,Iw lIU'huUHU (If tlJ 
ohlt.r rHc ' ~ ill the 1A'1It."OUft rC')l'k an' IIHllt· ('hamd..-ri tI or tlHA lutru 
~hJlI. In the lIurt"u.l~t.·11I I" r' Ilf tIlt' UlHIU,OllItt ur'· &8\ ro1 i . lf~l\ 
InC'luji.!Oo", ur hili ·:\tow· ur' l u!1 1I41, • hale hItJlt·"" of 11m 1000 ()C('ur III 
I"~ WHIILUUIU' INlrllhyr) 0" el ....... U't ,.ute of • uuri", l' L., n 'arl) l 
11111".lrolll tit Ilto'.Jr,· .. t hUI\: .. IUII\· uUh·rtlll. 'hie UH\A. .. O( tluaru' I";rph~ r)' 
u r rh)uhw • ..cPlr wUlIln tilt" UlUll/uuitt: al': •. 6- twO PI"'·'\.fM to 1.14: an 
1IU,· IUl'Iltlil. 
1 .. \'Iu"',," til ql1l.rLtlt4:!' an' 1I11h.' 11 IIlnn' "l.HUHI uat. til n til itll ,I 
IIWIlIIOIlt.-.I. Tbl' 1Il0IU.4flllt" I itO here al. ,11" ,.urfat· In o,ut..u; L \ilh 
tllt~ HlJbill"'4,.IU till rlllh,', hut hl()t'k~ u( tll+: hdh·r rOt·k Ot,Wur ul. \, rlIIU" 
.-It'\allon- itlain .llb IOUII10lUW aN'.'" Tblrh III u('11 l,lnd," wer 
1I111'"t nil ' 1.1'11" 1.0 be ""'I'I"..! 011 III hUll" """I .. IU P 0( Ih •• Ti"lIc 
''''''rid. Till' \ ,·rtit, I rnu,,:"~ of tl .. .' ouCt'nJl"' itt ' l'tdrt.tile, UJII wdl a8 
11""r .. 16 ,""rI .• I"''' '" "lri~c .. nol ,hI" r •• lh 'r I" lu""8 III IoYI"'lh , 
til , tlU'y n'pn:!~IIIt. wwo\'f1retl IMJrt.inu" or the IIUtlrultt, til l.thh ., nr 
III tt Itlt'Y ao' n'luutmtfl of lU. n'h or .edlm~·utury r\k.'k 11\ r a lin ... 0 
1I111k lila.. . \l or~'J\er. In 11,,-~ ,,(ottt.' or tbo Ot"t:Urft.'1I fir 'l"·ut" 
h t>- llJal IU r tht' Hob"''''flil tri .lUJ:t1LlriulI" dou-.• ltr~f.H. .. ·t ,utl:ll'l 
nil tll IOJK.1 h{')4~W h." I1n\llI. · II l)U "ibid to Lr.M.' the luwt·r lIrfut t' U' 
lh'" bl",' Io;, ",,".h. "t."" IUO l .... 1 111 I", 1 .. 11/1' t,lI 1fI~1 r. Til"." ,. 
-.et' I1. lJe)uutl p .. """,lhlt •• Iuuht, th.l til.., bh"'k \1"1\... .. ,·auglll UI.III Ih.· IUt}H-
l fllllt • ma~Ula.. 
.' ,.tllff" ,'O.ttJct.--.. ullrl 1'f'Uk I" n "'1111("0.11 lull. rl lila: "\I' r 1,W" 
h",.t a''O\' r 01 fUllo,1 ';I1Ic.b, .. III~" l".llIull" iL ou tlw IHII til u,lId Wt L. 
Un th, •• '.1 . t III mil ,t.flll with II II m," "'pur (rlnn tll("~ rn llir. roW':I,·. ,..1111('1 
tilt II.r " .. lIh It I. I ntl<~1 by " 8111,,11 v.II·)' (ron, \'nl,-.."o 1U'I~r . 
. \1 .. 111: lb. "un"", (;( Ihl' ,"II,'~ lb,· n,ouwullt I IU ,'(1111,,'1 ,,,th lb" 
IUlr ~'nt' tl ~oO.('n,*,*j III l'rt·\IUU.-. At 'tllJll .. ( thl'" "h 111t-r. Til tOil 
l .,d I" blUJ4'ly '·.I\ercd hy III" ullu\ tum u( tit .. , Ilry l'ttn";uu bet., bo .UI 
III ... aJll'ro'~'h~ tilt" It 1 or 111 .. , . Ihl> (_0" oil tl('ulu .. 1 Ihl..l" uf moll 
''''III~ IIOrJ.layr) ",III lit> _" . ,,,111111: I>CIU6I\ lb \I<oo1t1.,1 I"n., Tla 
t f' ,.huHI) pa .. h)~ of th,~ t3UIIM • l't·n.L. 100111011111., Illd ~ lultl HU 
of c"t'm can l,..· lr. ... ·t. . l in tlu' utll"r uln liltll, "'lOlht.·a.a~ ,,. .i "tllOt 
1I~'1l' "I~I~I. "I~TIIII:T. l'T\1I 
.Iwn' it t·\~itlr-nll.r f"OlIlIe.~t"" ith l\ ,'". uf thtl Twth' ~ rlf) U.', .111'" 
II ... • 11\ ,-ria ':-" tbt- l't: .. ld,.,.1 luff;. +tntl ll1f'lung apl","'u'I,\ tAl th~ flt",.,1 
hUrl1.m,a) .toW' wllk-Ie tlfrm UuC'L.hOfU \ IUlJllt .. lm "-1111 lilt' r~t Itt nu-
rn lit .11\ Itlr ... ut'mJ1u," ~ ... rb"04 rd tu Twti.: )1.,u"t .. I.,. 
(hi tl .. • JtllretHIUt"l tina: ,'UllflM' I 't1I k 'IIIillt lh,' Hlil'" I rlul th,' rall&:" 
tl ... lUuU/Ultif"ltn".b)'r,\ or tilt" IN. l.. ,·shihit .. ,"'t(,,' ;:1.&dacIHil IIlltt 
Ib,' ..... 1, It In tlno t ",t. .\ 11 ,.UVttIP' In ~'I ralt" Itl'· I"'u Nit" ... , ILl'" 
... ,Int nlll It"*' how .. rlll,rt") 1"1)' "'It'll .11 ticu'lhHl mu"" ... .. .\1 .. 
1I,,, .. r 1"\1-1. III til ;:ul II lu tlu' nurltl. I.o ... ·u·t. fl. ... lill~ he I n° I, till' 
...... 110IUt.· ,uII.1 tilt' tuff' .. \'..all t)lf' .... h.ul'l, ,I "JI Tilt" CI.fl" ..... '0\ .... r') 
-"lUull1f (" lito. ttll I lit' .t.tIMt1Otlh· 1.1" u( • IIhrl • 10, L.. I,,'IO$! ft. wi) 
l""ltll'4l '"Ill It \ lUI: ch.· UJ,W I.lip. Til (t'.&tu""'8 no t·II,·slnfu l.",1 III 
('r) ... tal (' II, nil, In'n' UH Ult~ 00.' ••• 1 .. ~.n" flit II'> .. r J,t""'"11 lulT till'PtllU 
tlorUwolJOC I II ullalt.· u I t pml iI\ ,·rI III by th .. huri/Hural .Iu ....... 
dllli ... 11t" •• 'ut OIt lilt· "tluor I, ,tHo wore III '~"'I\4' II"""OU ... • !tUfl'.'> to\. 
:-';urthw .. ul Iruul UH~ Jnnt"«ioll of f 'ryMaI C.III}"" JUt \\ .(f'r t ' 11)4111 ,Itt' 
tuO· Iii 11'1""''''' t"'ueath til.. wlt· ... ilA·, sHul ;.IJ:U'" til" flut' IltfOc"Pt'u 
It", tllulltutllh' ,m.1 f' ...... ' ...... Ilt. .. t: .. W H"I)' I~ ,1 "" r'-ftroUtl> 
'''~I-ATION OF THE UHIlRA M MONZONITE TO THI TINTIC 
A ND .SITE 
1'1 ... f't~l tI ... 1'" which ha\., ,,"'n lI"'rfl~1 .• hu\'" "1 rly wdlt"".JCf' tl. t 
(~lUuuwtllh- .. HI lUuUlHlIIlt' 1""I'1,h, I, "' ulill '.-r tlUll1 It. IUUI. .... th· 
lIt'tit' o( '·0.1. aU" lehl"", Til .. ' mflll/Hnll r om .... Jt~llt .. , ""'it"l. Itr 
uHIe. wh ... h In 11Il ~llI tf<rlt I~rt itn>L.... " lbe aukr 1 rt .. r «b,. \ul 
nuli,· ..... 'u~.lll~ ~ult°r •• r wl.ir-h C H ~ II on '·nh".tbU Il .. tK.·~ Thruulo:h 
Iltf II ... , .'ut, ... lllch e\"idf'utJy 'If Uitli It Cur,· uf hl'J.,ul tI" .. Urf' 
t"J. .. ·h' .. U~ .thuut 'ml), t .. th~ w,rth. I (ttr tt., .... or .Wtlffltt .. I.,VU", Wt U' 
,.rupt.,..I. Thu II t .. lhca.t uu II .... "-.L,t.ern 4i.h- or tb,. .IUlU/OIII.i. ' n ... " 
tluo 1U .... ',UUl ... • llftrphry bu ... ,,, ... 1. I .. ·r( ...... ' ttr.a.t.1 "011 lulu tL .. 
mit' It! .. r tilt· tt"w 
I·tlr~(a,..,. f',.j"~.(',.,- 114 "~I .. r 11'1 rl1f'mi. '.:a1 .. ,ut! o. lief! 1.-" 
",..,.k~ ('Illy NlrT"t.huratt III flf'lll "\"Itt tI('~.. TI ...... 1 .. 1) ., (,Itt"'ll In tlu~ 
pn,viuu" cltalfter 1... ..l tl, rll,"nslI-a1 Itttt-uut)' or It .. , OQh.;t.tn 1It4/11 
IlIuH.('I JU1 tilt' TIIIllr "1U1f'"tt4..' ur I.ll,!... J" IL,- ~I ...... l lf.n tif m.t .. flld 
tilr tl ... ioU! I} 'l""( lb., I u r ro.:k "''"-'1;11." ~ w ... ft..1t II lH un'ILu' 
(rum a Ito'" I ... h .. ,-,I tu Ihl\t'I ,*" t·rUltlt."'t1 (rubl t"t~. Ull r l"'4..' J'rak ' · ... lIt • 
.. alt'wu&.:h ,*,",urrlllJ,t at •• Ullt': ,II tnllt (rmu .,. TIlt" mHlIl"lIt r... 1f11.1~ 
mo frum • .-11 ". Ihllf til., illtru ht' 'fn Riul tlJ f'tI'fi,n- "lnUI '1.\ ("UH 
tnl It,' _"It 111t~ 1.\, •• au 1~\.:IItt! allf l lIUllt·,..)O'):w rompu Hiotl. Tit 
dilf'·"'"JI~·t!" III the ph.\ "h ".\. ,·,,,..litltm .. ,,( .'Vu,.,U.hulfm UI.\\ 11",·., ,.1 1'''' 
""mw ~,,"'I III lI .. m' t',,· "Hllbt thn~f'\'lIt in """mlt"' ,I COW1 ... "JUOti or 
tb~ t .. u tOt' 
t '"OJ I rntl\'(" twly IIf I .... thIn ~tHtll.A u( Iltt- hlOUlunU.· IM'1"Jlb}"ry 
AmJ uf U.f- nm .. • .... tf'. r l"IHttI froID tho. uurl P Ie: Ilitarl ... bo,,, .. ltlJ t 
tler,IiL.. r.JC"L ,I.tr,·r ... (riml ti,l' 1.1\'3 "ruD,.tH· II. )Cf1~ulldntR .... ·h.lr (.t. 
IWth , .. r~" lIr" IloUll,It)'rlli hut ll,t> .:ruulltlma.&lll. u( t"'-' tJWlllAJllile I 
, .. I 
htlh,.', ~ "'1-,UII I'- .1I1d ,:olllul.lI. _ brlt" In Ib .... 111.-"1 .. • It i- b, ,Iullill ue 
lilt Ilu\\ "J,: t' .. ,· 11 t·\pr'· ......... 1 \lhlt'r.-lo:!11 IlInt · rt~ U' rt' II nih 1.· " 
Import ut III th .. ~· t II"" L ..... , ,. , ." ("'UfI"'ti'tl III tl .. , lirhl . \11 ":111' 
'" t lw l .. rnlum~ut""h'U .. L,·I" .... n "I III: 114' I ' "ol . hili hf,nll.h,Htt.· , .. tilt' rut 
tlt'","",,,",hn;: (On'UllwUI !u tlu- h ... ·~ III n .. .II"", TI*,~ UUU(·rnhlJ1l· ,lIr 
't' r. 'H',' ur 1Ih' ,..-I' rlM~ t.. ... ha" 'M"'" .u, ullu,u",.1 111 fht ' I'~\ II'U~ , · hal't~r. 
It III Y bt- ,,' h .. 1 HI t tb." . 11111""01111 IlllIn/HIII '" .' f"1. r .u 't r., ... 1 Ity 
Ii ... 1"\lUrnl I1I.ul"tlUll 11,,"u.:llillll thr f4",· L III.I~" . ~III'IJ , -,ui l .ulI" lit 
I ... I,A\tllf, · o( tl ... "" .... '" .ne ~I "::"' •• ' d " t I _u;:..: ...... l lhat tl,,· .0.. L .1141 
tlut , "ulI" .. ol"I ... ,,- t "t" ... t dell,h. "'1I1i' If II h ., .1nllt' '"-'I II ... tmuhlhUl~ 
.,l I rl-t 11 11 ,UUI) .utlltl 1M tUn,"h lIlu .... afilturlll. lit th lI .. rtb .tt'I ... n. 
I' I' ,.r UIl' .IN:" tlle IIIUllloun I" mH"t t~ ' lfi( .11) •• ular. 1"0 llJt" 
Ntuth .'1,,1, I Ilw " .. ·t t M""t"UUl 1""rl'h.>,.u , "milia It",tuf'lll \ nullon 
...... ·'UuIIlHU.-d throuJ,:ll tllf'" UHtlUun" l.ora-h) ty lilt ... h." .nth· .... ,r ur 
1.flll' TII(. ft"III"ul"' luwnnl tlu'! leU .. ,.... or lilt' t'ltn"I\· ... flK'L. I' .. HI 
'UlI) IUUltil "ttlU" .tlt' lJU't"r I"'(I~.. fir t.......... a ..... '" .... Will • tlflt~1U 
"H'U luuH,·, hilt II 'III nut It .~ .... hll 1"(. til it III II (co ........ hUt, ,U'I" Ill ... " 
ft· ... lilt' rot·\. •• '.I.r ..... du· tilt" luh "Ir ' .H" · ItU tilt, 'liJ,:ltrr I.·\t°l 
Hlh hi"," ('t'.W. fur t"'; naph-, ult II ... "p, .. 'r .. 101 ..... ur r,... illlft' 1111 1. 
It _.If t"\"Ill~1I1 • • 1l ,.,. un', th,,' llJ~ "0' tlOU uf tift 'Utlll/tllllte tl'tUU Ita 
rnu 1\" f"tlut\al Itt I,. lint ",tru til' ru~h: 1. jUt t ltt' ,w ... taf" ,'un ..... ' ..... 1 
hy 11 1)1 ~Ihh' tf':lU&lhtlu.d t)lilt"'" .lUlI (unn ..-:: lit.,:ir UIlIL III tht; 
ttft'l II tIOU"( tilt' (:"t ... ,k .. ,:u~ m ,1 ul Itu· ar,· .. Il M\{'UJf"11 .h I blc..I,o. 
C"\t:'C. 'If nJJlt I"~ Cllt't tb .. ·thnCWOllllul Itll- '''". culT", ami hr~. 
' ••. u tinJ! tlj,.rn rnun Illn pi 1II11lUlna"hn "IOt"Hulte am) moU!AJDItt' 
.,,,rl'l'1"') ' It IIln~t two adllllltt,,' I hid. th,·,...lJy IWU \Olt.ullt' Ii .,( 
tJ,.lt'rrlll .:" out'" ,.:nKl I"" I IUIl' Ib .. r •• lIli lilt.' .. ,tu .. l\ ... ud IOlmflli\t 
nJiI 'k tM'I"uJ.!III': III tlw flU' IUJttlufi no""l ., ... 1. 
It . SUM 
\11 .... ",1 tlint' 41''411"('1 nll.U.,I ' , of \.,hAIiU moll ("11,1 .In" ", ... ur.'"1 
JO II ... fllillt: luUlIl.un Th.· tlr ... t ".,.* all lu}ulilu .... 1 I' L. nl 
"nt. rtrubalhl.l "'1'"" 11'''' tbt" I,nudl 1 .... ·u' , ror II ... , · \trU~tOfl uf II". 
&cui hn" "'itL tile ft"U'"ll\'~ rll)ulll i .ffIHJI",tt .. t Itl UfJl~ I" .. IIltrll 
"\f' Ilmarl "& pOfl'1J r) ur :-4."u ,rh.\ulih·, ;\t",~ UIt" tllf'. t"rIll·lIffu .. r 
Ul.lllh'·"H..It· mat rial. tJ tI~ fr ... fUIl'1I1,,1. . \ ," ' 1 liun HI lot til ~Wtt \ 01 
tal runr or Un, II .... U~ (,","0 he ~H 011 \'011'11 111. ICIttJ,tt'. "UIlH_IUg 
1 lui'll oIrll('r f'"'pUon u( :tbd Ilt" w,', lho iulnl"lrIli Iff flH.Ul llJlli h Hli 
'.H~ e:rtIl,llI;U ,.r itA enU"'I\t' ..... ul\ul III. tbrou fb It. flt \t'ut_ .\lIllr· 
He INH" ll,l .. I ,U"r rrll'lt~tII ral'" ti, .. fb nhlf" •• t 
tf ". aA .ell... Iht\ brtJ" u( uti nit· IUO rJt h,,1 
lhtls.:t:' \~nl . 
lU Ot .... , L, ,"r .l-- a:.: 
c'lI \ 1'1'1 I: \. 
G"N~.KAL I'EATURE'i 
11 11.-, til .. (t'nu ,-U"""",. aC'" 1111 hul.·,1 ,II t ilt' ,-h.U1"'·" \ llwlt II hK"L. 
h .... ulUlt'r~flul' .. u ........ pH' II I tu IIIl to. 11f." I"". TIlt' lI'rlll , .. ,:1\" 11 tlu-
hru."It", • . ull l IlIft"l &:1'111" .. , m ... ullnJ! 1"' ..... lhh· •• 11111 1,\' an .. ,I I C("n'" 1" rlW'\-. 
'#10 nH-,ml " lml,I, .f dUUlJ,:, .. t l'u,'L. l'u ,dlt'llllJHIl I .1111' .tllillt' .hO."n·", ,. 
l .. ~I" .... 1I It .... I t\ l illi' It .. ~ 111,1, u"lt-,tUl,I.h.· I.t\u •• ' II ... 1lf11lut t .. d .. , 
,,11 III •• tI;.IIft. ... It( tilt-. 'f1H11t" \lul1l1t tI" .... IIr I ..... ' ,,", .. 'It tht' tf1~"Ihh I oll .... ,h 
.1.." I IUllt' .. IIIIII' .. ' • IW n ... t" .. 1 ulill IIWlh."", 1IIItt,,,,t!!,,,· ''''1.lnh,,,: III 
Iii" t,.HI1' ur \ " J \nl ..... ,,,,lrtf"1. !"\u.11 (·II.ln~i ... It'''· .. t ilt: t".lt .. t ·,1 
\ .H\ lit:,: ""ITllllloll"", lillit , I .. u.. "I Ilw (" tOllu,llllun ... ktJll, ,1,"1°, IUlflt",1 
t l ... !I .• turf*' or lilt'" .. ,th·r,.'ltill. Tim.. ,·,.tlhlll , .. Iu'pr ........ rhun:,:'·· huth 
Will,., 1I1f~1t .• 1 n,lIl .. unl lur .. I, .ulIl 11,..,...-' .. , ,·n, ... ·'."'1 It.)· :.!' 111' '''''\ hulll 
• h"lIlh-.41 .anll litH"'" ,·.tl, Ih" ,In_t'-4-.4:·. It' ulh·r ... lltlfl III"Y ,l Hlllh'r 
.. 1I1 .. ,rl ... tl\l. 'HII.IIIIII"- ",,11111 tIll" I.UI~' or ul,r .. I,-..t·rlol4t1",o HI Iht' fin ... 
t" 111ft) I", lid. • tu 0l"·, •• t.- ,,"I~' .. t Jln· .. t,·r dflpth, 1III1h" • lIull 
tum .... "Itn .. II It I U· ullh tbfull~h IIIfrr"I,...I·, 
It ,'" 1I.IIU~II. Ilu u:'".,-, 1 .. dl\Hlt· tilt' lIt'".- 1'It' u. nit. r.I"u" IlIlu 
III ....... ju.-llu l , •• 1 ttlltlt"r .Ie.· ,,' rm """"·".'1 . llut tlu ....... • lUIUt'fl,..~l ulI,ltr 
II ... ~,"rlll .. ,t, •• ",.".,..... TI ... f,utll r 1;lrlu,h'"4 the' UIM"'rftclal ro·.",'ltu:",. 
Ihl' 1.11t, r It". ""y .1. TIIt~~·ltdnttl"" .. (ttlt' "'1 ,'I,l8.+I·<Ii ul IIIH'HIt""·" 
, .. lIut ..... U<li au I'I'''~ t . ,,,~ · tlh.l."d. 11\ III II~" ' .. II, rea." r'Iif'" hu 
1",,," ,,"tla' .... 11 .. hOI 1 "' imll'i .,( lie IIUIl 
111 .1 UlIIIIII&: ,,',:1"11 tilt· n·"nll Itr Ih,~' allt"r.llluU Iftc.M·\·" ,He ue 
,..1 ...... I~.1 11I1,.n",,-l. ntl 10 lilf' l ... lt'r til ·U illil .Ir Iltr: ""H.1t' ure ,1.°1'''' Ita 
"milla."ir &:,.m" 1111' 'illi • 1111~·",;r ... ,u 111, ... luII U,"'U. 111Iht"4I,I .wc 
II ... l!"lwrul r.,,·1 ur tl ..... lh-r..tllHIl til 11 ... II)!'"'' (,( tlu' ,H14lrul Will h(' 
5: t "OIl. un 1 ..... • .. \" HI Ilwlr IltM-rtu~ iila 11 ... t"t"OlIulnl(': pruhl'·ulJ'. 
METAWORPIHSM 
lI ,tf'r C I.... h . ... 1 tlf ou'tanl .. ",I .. ttl will 1)('1 ,11""u t IIrt. "'h.",s:~ a-
t ...... plltn' "n,h" ""I1,lIllu"" ,,( h .... rt-1ulord lU\' ,,"m n,1 ,,·mltf'r.Ulltt·. 
\I" .m IIr .. hi",,,, ." tllIt'll nil m .. · l lit b) IMJ~II rHt-r~y. uti roull,raAf:''\ all 
If"" " "l.tlh, hOIi III mt~ "l4 l 1"'0.1 1tlrnl1,ho ,If'plh-.. h 1te4,hllly,.lmn ... 
I rI;~ n)l '''!c' or ~rt· I 1:t· In a le":H ... wlli"h hn_ t"lIM·'tf"uct"tl tlHUI' 
\ i i.IUUIIIIIt'.Ahf ~I.nlo~h· hi tory. A" •• 111.... ""11111" ro1l0W'1II1: ,'h"l,tt'rt 
tl ... TIIIIl" \I "U 11 I It) ft· In .,... ,t I'.'" \"'tttlll"'.'" of (""111'''1',,,1\ I)' 
)1.uUJ: rIN'''''' alHI III ir I .. . tory 11 I~II rei 11'·.,1) Imill. llt,ululllr 
~I T \ 10UI'III. ~ 
.,hlt· Ilrut ,. Ilr'.I~r. tlwn·J,.rfO, h,I\;t.< lWt II I." " Iml",n.'lIt 11\"., Ih.'11 
10 1I1I1U)" ,....~tOU, .IltleuuJ:" 'h~, In ·1) ~14kd I'r", "'- ~~<ol II' ,·rt· dt'I"'.·IIIOfl 
art· ~ f s:n·,IIP ... t 111110"'111 
1'111+ t' I ~ I ....... tit IllfoUUhlq,hi III IIt~'(t It) 'kt '"!'roC''' 00("11 111 '"''III''''' UHn 
_" lit,. Iud •. " u( tlh' fmlh' .h .. u"ut )'lIoithlC Ult't.lIllurI'IHlltm. l"llttf 
U d .. n,II, 1'1.1."1 •. .rul ... , .. t.,,·r 11I.-lafilurt,llltlilU. TIll' tlr ... t 14 Itt, ... ·IUIIH;lIlly 
I.lt~ "H·.,I lit ,11 t "_1""" II'i. ,,11I1t· .1 •• • otht" ~Il' .-twlII,,· .. I, 
1111 P"M I· ..... ·". IUt lu,I ... 1 lIIu!.' r 1111 llt~tl "n' II" .. • ,~( t r" ... IIIIIJ.: ,ulI l 
iH· .lrllI;':, lWh·h)' 11ft ~Urt· tllul." n·II("' III lliott,,". ( 'h ... n~l·jII. III th ... 
UI.';:.I~-"'I'u· Ru,1 1I1I"r"~"f'I'I" ~lrHl' I"lt~" .. t Ih,· "Iif -J. "''''lilt h,un ,M" 
"111,1 Iff HIt'I 111"'1.1111"111. 
1 he" 11:11'''''''"'' ,H.·k!\- HI Iltt4 rrJ:lOh " ,, '\,~ 'M"II 'Ittl" .. llt",' I ... t h,' ,1\11.,"t1\' 
a"huli. TIlt" ",.. .. , """, .. nr tuHtJllt.UII IlIhlUl~ 101'11 .... 1.,'" l''''Jr' .. 'r1l1, l I01l, 
alltl l..alttl II,"lurlMI" 1t.1\'· lHot'lI ... llllllt. Ih,· ... h 'It..- ,.r 1""nplwn,1 
,-="Ulul •• IIUIi fir (If Ullllul;J(ur) ",lUldlun 111 til\" I'I ... n,." n I u( 'III fit 1U 
tl ... IlItlfI' (1141 II( flit'tIC n""~1111 "rtf\'" III ... III' "fu"I'III~ h.t ... 1 •• tt'U .. 1,Iex". 
• ~ t ........ ul4l t r.lcl.". t'Ult'u',~1 . ' 1111 "",~uml.tr~ IIU,ifl1. .. Ut· M It l ... , t>rl'JltJ: 
III'"' r'H''', hltt II.. ~II " UIII)" 1._-.11 ,uaalllllllllpurl lilt. 
Tilt' du 1~ lultit'tl 1'"1 .... ,, .... · rO ........ IJU .he Hll .. 1 1,.uul. I .. ".· h ... l 
Itlnrr "\'·,IIr.,1 1.1"'11)'. TIlt' troll ... It •• ,'r t .. ,,'11 ,It·(ufUlt .. l . aut' tllo 
.ldorm .• IlnH tin" III .. u 1'1 .... r nit rUl'turt" ..... uult ... 1t11l1 Ii ... un' .... ) h'rul 
Ih",' Itt"t'li tII"H.· lft,,,, .. I. __ JUril 111 tft' .1i-4.("t1 I.u "tlll'l I h •• ph''''''' 
tilu*t",.n;.: aUtI f"rtl .. hlllJ.! nh,uJ:' 'r 101 .... .,.)'.1\ .. ' n .. l"" .. l In,,· 1\t1 I,un'" 
h'lIt' Iu I' .. h.d.· hLot" I 0l·L.. ur I "ft' tlf.- I'rot ~ 1a~ bt ·lIloI.t ..... UII.;Ullerl 
1,,_ oll ... r urllH1I 11." rurL. If ..... b. II tlt"Ol)1I1I00~ .. 1 to :. plot."th· ,'J y. It 
rata ' 1M' r..-mal L.t"CL 111 .... ·\ .'r. th •• t tilt' l.nl"·I I.·,1 IWI""rt.wt",· of II) mtUJI 
nu·t"'II~I,,'''l .... UI II' Iht"16Or ttK'~ (-..HlI (rull' th •• "111_'f.UuH) 'lit''' .trefOIi 
nbrll. (lir uth.·r 1m .. ,.~ .... " '" Wilt.... Ttlt·n~ rllrv II ... It'.IIII ... ,,( I It I'" "IU,I 
uf fIIf't:ullorl'll''''1.. fur nHI t" .... 1, ... • •• Imh .. ) 'rutH llaH • In IN· t"l.II"I.I.-" .. 1 
h,trr ,,"tl .. r 1ft lIt'r 11t',,,I,.,, 
lit lit .. I,rut: ~' IIU·IIIII.,.1 IIIItI r 1M" 11t'~ ... 1 w .. h"r I_ 11.t' I'rHIt" 1 I 
"~I·ltl. ~lIdl Ulfthllliurl.hit· ' ,'ull hiLt •• I.u Ulltl. r "",,"U'''II'' aln,l 
,,"hUII..a' mlll.h·ralt· .tl'l'lb~ lJt"luW' tht·lt'\ 1'1 fI( a:ntll1l,t. ler • ..and 1),11" th 
tt"'lUl'("rl,tllrt·", alHt ph un' at no It I':"'. TI .. ~ I" lilt' runll uf wt!C 
III"" IfflU d,,,.tJgu trtl 11, I.JUlII:Tt:n ' ",OIllWulJ bytlrulllt·I.UlIorl,lu IU." 
\\ Ill. 1111.16 I .Inul,th -...oeI tt ... 1 ru~taJnorlthi .m III "hwh Ihft wAl"",. 
rt' IIIU~ ClU-rTffely tbrrm I. TI,", III tlA IUffn· t"Jtn'lO~ 1.1, " , tht' 
OWl.lUI011,lu ddt-til I o( hytirulb, ·n".A1 tllllun'. Tit dlf1""Il"-"Cf', "" 
..... n'~) 10 lli IIJI'I "'°11.1111 .)rutlUt:l",l uaP or IJc I r.Hlit'r 111 n of 
kh .. 1. ~n,1 I",clo I'~ .,111", oon "Ier"" '''Kl'Cb r , 
11. ... f'h fig dut'l In hytiromt"l.uU()r}lIJl ttl r'" llllllt'ral.ts,:W tit l'1t,n""I,.r. 
1-..,'111 ...... I 
Uu,,' ''' t .. "turt" muy t~ 1'~"\oIl· r\'l-.. l '''Hlt't \{" Ili it 1\ ('tHi Idl~ .. ,llh· \· ~t: h .H I J: · 
0(1")(-10. ~ub,.f ."U"_ · 1a.11It. ht ' I, f· n~· .. ·t __ 'II1 T .. p 1,'rX't' '" I'" thul O(UU ·t . lNIIDU, 
to-"". awt th~ Ullllt· r.tI.,~ .... 'I! flJ.:" 1 11 \ '10 .H"- I'_ UlfH'·U\ .. r . uf •• I' ' lIdt,. 
0111' pille IUltUrt', 111 1bt· .Iottl.tou .. lOCL. .. or tltl' TlI l lI,' \llIltut.UlI" II1t ' l •• • 
lUurl't, ... ""flUIl fir tillA ,-II" "t or 1m l"-"4:11 IW. 1t 1~' HIII\ "' r II Itl •• "'111 •• 11 
d(· ... ~. Iii ("t~ rtuilt r .. urly .. ,,·11 tldhll"ll .'ft.-a .. tlu' ~lIu l ' lUI 1IltJII /Ht llh' 
hn .. "unl'~1 .' \trfml' nlU·rutwfI. 
.\ 14 ".t" ,,' la-I iu lhe .Ict.ult-cl ,l.-.ow' riplimu, of lilt" 'Rllf"nll rut' \.. .... 0\ 
oUthr) udlnor •• 11 ur~ h( f"OtHMlOIl .$t·( 'Urr,· lInl • 1'1 .. , ' lawl" " II'" h ' IIlt tll ~ 
(rmll hy,lromt-tulnurl'lll U1 Rrf' chlonl <-11'Ilott" tlIu-""U\lh! or ~'nnh't 
rJM' IIIIIW, '::.14' , UIt&J.;IINIII," Iltt 1')rlll'. U( th~"t', f'hlurlt 'I tb,' Incht. 
·(JIJI'UUII, n' uhill': frUiu lilt: Ilt'n ilililt ur tt.· (,' r-rol11 ,'~I,," J.tUl·Un -.utu· 
,' I,t .. ur tlt~ iJ:nt"",m~ rtlCk~. III UII~. ~ . It" ,u ' n lu rc"l.&rl' U t'I,l I 
or (I,III"I • .-r wllld& Ilrt wn I II loutll I"Ilnh· lurl~. t: l'ltlUh' "I""" tile: 'UfM 
3'" all •• It\,r ... UulI IlrottUl't ur tMJtL lllf' (t·I.I"'IMr .'1Il1 tllt" p)roSt ll f ' IJr 
10"1111,,,1 •• 
TI ... "Itt" tlou I'rf"lu ,t,A u( th .,rtlll)(·I.alk' ott" 1,,11I"r ,' .. nrll .. d 11I11I(·r.,1 
as:n .. 'ltd"" .Iuulfcl.. 4'n 'Itie ill nutnr... It I" 1It11u·t'.,I;Il! llillt III til 
Nunbr III UlOIIlUllltt' tlll'~ ortlloc' l" 'I Ie "Calllr thun ,b ., 1'1r,J!lUc·I .. .... •• 
Tl .... t_u frlth.,. I", ure r clll) 'I'~n'h.'d 011 1111 ." ... 1 ..... tI"IIt'. III Ih ~ 
am.1t- IIc" calrylillt both IlyrH\f'Ul"1f IlIt· lIIouudillic npJI'l'tln."t1 to 00 tlu.-
lOurt'" tJJ(· (urm.. Thr. "'llonl fnun \li(' ,\llt'ratlon or l'~ Ml ' ,U' ha o;, 
(Iult" '"OIIIIIIOllly tlw "1.tll · ~1 Ilam ccr "r loellllill ' 
P~III~' " 1,.-"" uall) 10 i1Jr]1 ' r) , ... 1 ,Iii fuilialellthruu~llOu: IIHt' 
u( IIIf" D" Ulf.unt .. tift flu.lrll. t'Or(llayr). III IUt t'..d ("(JultJ Ihl1'4 ulloernl 
lK' lu,,,,, n-. or .trlllhhY OrljClIl , ItA IIItlili h ' Inlt.'q:ruwlh .iltl ru.-ts.;:lll't 
'I.e I II (r ; .. IH .... ~ tun ,. "" au .tq:IIUll'bl III tl1l t.'OulU'i·lIOIl rrom 
tl .. • (", "I tlnat 1U Htll' ~1K."'· IIUf>1I tim I ILt' r mtlu'n,l ." JI""uly I\Jldf M'\ ... . 1I11 
.ar) ~ 'K ... ·UrrlUJ: ill ~·ull1lur) cMl .~.IO. tn" t'I"MillJ: lh,' " N'L. . Althuu)lh 
"lIIWlft 'ull.) t,,"'UtlWJ,! itblu ''' r) .• t.aJ of 'llHlrt L ullfl !lr (t·ld"IMr, tllLt 
llyn"! t't) tul an~ Inn t .. llUUdllllt . \lfllt~ 111ft J'Ulit I'huJl' ~ '14.1 n\h ___ r 
,'nll "",, III lLl~ roc"" . 
III tin- lIurlhrrll h .• t or the- Hhlll l.Ollilf~ .Itt-,I tli('rt" .tn' M· \l'I"' .• 1 LU~I' 
rttft"- uf ltl ... u' llt1Il rocL. . \\' hU,. w ,.um ...... t,.,.· '" tilt' trul' uu tllfO fir lilt· 
fOork i/\ fIoOlII~ .. h ... t ,unl·ull.,( 41 1 rrnhmtwu. In ullll· ..., tlift rod. t ' AUI 
im-.I.t'ill ... r tu ;':lol'4(-'()),i .. lIyor IliltrUJIICI)III('ul1y.i" "f'U td 1 •• 1\e tin' "'-UI1 
It. tun' tilt" (n ' II IItHU I_un U.... flit' r'UCk i~ t1ll'fl'(Ur(t hut at ;,11 d i"IIi ' 
t('~ .'h .. l,luJ"·l'\~r .:n'Att tll \'Ilew. "' ) ChfU'Ul' nJ y"""tIUt.'". A 1+('\'1 
til II ur thl" hi 'ht'1l WlIlIl',lIlh- rrom tIlt' ,"Willlt)' uf tho Tlullc u r 
I>n'l:olI Iron mllll' tr., Mol t4"" fHr ('11 ml~ .. 11 all"I)"1 Thi r'lj("k ' ''I 
11):111 ';:T.IY lit ."Olur, ""lllwwh ... t y,.!I.,wi 11 III 111".'1'''' Th .t It, ut)aAtIU\ 
(~'141~1""f"" ure tht' mOle luulUlIlt'111 f"(Ju!tliluI' lIl". )I .. :-ro-,("OI'''· t'\n IOlU ..... 
11,," sb" • lh~l cl ... elll I""' are oml,l ~Iy RIt'·I"I , • art' h.o III 
(i'mlm -.rue" n ("un t'lII~U~ • " 1:('1111 \4ieh8 n( rUllltt IIt",-",lIc 4 .PI~ · r 
ill u" ~ ~IIH~h 11"''''.,1.ly rellr ..... lIt formrr hUHit..- t' r) t.l . Qu rt l. 
tM'1.'W" ltl ".tn· lH't'1i hJetl: at I t lili", m_II,' n,1 , .. Inllch lUore •• lmll 
\I .T UCA'II'~ O t· )1U~l!l~ITt; •• ,,1 
,1 .lIl t Ih.\II it! Ih,· (n·,,1I11J~1I 1'nu lt (l. ~\n nnnl)' I Ilr till" tII .,t ~n 1 \.1 \, In. 
!'CH"r ' " J: I\('U ,, 11 111 lite t~ ,bh' " llId. h)ItH"'"'_ ,,1,,1,. I." lIl1 " " n ,~h.'" 
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For n oollt"r Cf1l1 tIMri*HI or • lit' rr(' h ru"l.hert'·.1 rod . tilt' I\\u fllml) 
houlcl be rlO(' ll r1llakd IIpon t'UmUhtf) ba". Tn M"I.'Uf(' th t it lit )' he 
IIm,~1 tl"'l o r tbu ,-011 IItllen18 " ..... .('111 III filo.ltl I"bltlllualltlll .Ibe 
111111111 I I I ~lIbJ 1 tt) rltuol!. Til po ItllI" cit t alllmill" I. tho 
D.O I r . 31.wllt to I. ·IIIIIg I'MC(; It, IJc<,n taken loy Inl IljlUtora III 
tlt~ . "loj ... ·1 "r w, .. 1 bUill g.' III the CalICl uf hytlro III carnO'lllll II. It Ie 
'"'II. It .. 1 lit IW "1D1'1I011 I~ '''I'' lIy ... ell rOlllleled, Rnll Itore ..,10 "'000 
wur • 111",1 h) tb fil,nl """" of lha Iw" RO 1)"_ • 
..,4)rth 41f.'tt'rnHllatloDllrl~r IIlu't: u(til6Jt1'tU mil. che nal)" 
'I, "-II \ l'~ C ........ ,. , . .. t... ...... to • • " "UIU IU U. k . ... 1 .... ' .. • .... 
... . .. .... , .... I' ",.,,1 na,.f ...... , .. I. W ... I. ' jMtI " .,.. .. . \ .. I • 
.... 
Gti:. TI'TIC )JI~ISO :II TRIt'1'. 1.'1'.\11 
I tn ki lla; tl,,' .1 1ulIllII., .. a , .. m 




lwL nn ')1'>"I11I1I1";1H1I ~,\t ,,-.. a re.,o ull 1.\ 8hrm)...lJ:t· tJ.ruu;.,:h rhc .lle ~r· 
allOu-lbgt I • IOU p .lrtJ- or til rr' I. ruck IIIH lM."·1I r ~tun'il 10 !";,~II 
P;lrll' uf &lu.' .Ill retS f'O\:li:. " 'lth tb 'Iu iu C4'rt.UII "OUAliIUI'ut", n't-rt· 
hu """4'11 U ;:3111 In olhcn.. .11111 ("I,lUUmK III \tOil \' 111 till' "hH\'C 1ultl,· 
g Vt' tile l~rc\'HL4&l!t' of ~ut'h I",. or Jrtlm (!lr lb.' entin- f''''I:t-.. Tit." 1.-
or It'dlll is ~I-o I .lh'ul"Ct'tl llJ Ill'rt' '1I '''f,:t'l' tlf ;M II ,·Oh,.llhlt'nt w t1w (n· ... h 
rook !'I."1\' ~ ... I \'1 OJr Ih~ l •• hl"l. ILIA t...·h~\""llh.11 I h.· ... • ,,·.,,11. 
atr'ird .l 1 .... 0*\ t"r '" t'h-'nrt'r 1111 lUtH I' , .. rr~l 111 ,'~ u( tin' h,wJ,:t,,,, til t 
ha\I' tn1..ciI pl."'l' ttl ltat' 1J1~,u:ht:ll IUHUlolltlt-' th.tIl t"tlllhl ht~ "I,1.tllI,'tl 
rrum I"11111'1l' t'Orulfoiti/'o01i flf tll(' .tlml) ~ I nillt 11. 
TIt~ 111,,41 I nHltlOt.'Ht l:wt hruuJthl untlll ,I .. • 1.-. lilt' .&IN,H· , ... tll1l' lilt' 
mOll/HUtk 11.14; l ... •I·n Ih uhxt tl " .,11 u Ir~U'IIt"'1. ·n ... IHun· ... " u( 1!IIIII, 
caiItHl .... lI!lt' l'Ilarad"n~lIi' u( tllt'I.Ullurl'ltlnUl r.,UlI'r Ih,llI til tlt,o 'tUl't·t. 
nl~l,tl .wlwlI ttl \\ut r ... \+\f" ... tllC~Mu~. rurtllt'rllh.,.,. tlwrt , 11;1"10 h~t II IIIl 
(oraulHWII uf 1· •• rIKUlatt·~ In II .... ,11· ...... 1 re",'L., but III flLCt II ... t",., lin" 
Nit ill tlit' fu',h ru,·L. Ilou"'I,' '" Ir.tt*l, .. hlt· tit tilt ' I'n'''''lIu' lIe .t l'IlIuli 
IIIUII .. t .. , (".III 'lI fo.i u wl"lltlwnuJ,: I'ff",llh I. I_ lit II tU1i1it1 III tilt' Int'ta 
mOr).h"'4 ... t IIIHUI'JIIllt·. 
I II tilt. \1t·h.&\Twr tlr 111t~ In.1! "'Htt·" "If' "nlt·t·"" .. f aht'n,Uhll III IIII' 
mun/UlU"~ I" IrlluJ,:ll ffilltr.I .. t, .. 1 Willi II ... 1'1f"" "'" 4'( "t· 111l·rlH~. m 
.lawh \1 'rrl1l h"IIt.'\ t* t lt,~ "\i,,,· ... II( HHII th lu". 1Il...· tilt' uluuUlln, \ " r\ 
re(".' tflr)' nIHllt'a",1 I 1t1Itlt·111 I" I .. ltlt' 1'rt.·I'('1I1 t~"' ''''111t' Ir,," 1, .... 1.,·,,;. 
nodlu· .... l -:.i ruul H., II('r !t·ut-i.' I .... wllll'h I~ 40"1"" ' 14 ... 1 1111' rl·rluml"tt.·ut 
Crolll till' 1rt.-a.-1, I !· .. Iuhtmll I.' tl ... IIM~. \I ,'J:1H'lIll· ...... alJulltloUlI III 
tlh' .... • ... 11 rnOllltHllitt. III"" "It 111) .11 .. "1"'"ft ... I frulII tl •• • "I,,'n"" flto( t... 
OllU' t o(ln,,11I HI · lIt,.. "Uutl 0'" IHut' •• wl lu"~".,,.I.,. ",1I"'h .11 t' ~,li"OoI' prOll jllHlllt 
In tilt' UHlII7f1tnt.', 1m\{' ,.:unftu"'fl n. IIl1lLu I .. " ... , tilt" ll1d;':Ut'''hl h,'ws,: III' 
h· 'h~'h~1 ur I I .. · I"'''. 
TI". 1I1t, ... t IIlItI!'t'. thl" r Ilur,· 111 l ht' PlOt t·", • IM·d"II'''' i \ tIlt' \\ holly 
thnl' rt'"IIH.1I \i.,r u( lilt!' t\\O nltr..,IU'... Tlw fiki(hl h.I" ullll •• ,,1 nhuJ:('lltt'r 
dIMI)IM •• ln ... t. ",,11I1t· t lt~ . tnt ~h, 1111 th.· t·Hlllr.ary. t·\"I. "hit" .... a nUI"I.l 
(-,"-.lhl,' s:~ .. u. Tilt· 1""'f'\. .'u taJ;" of J:lAln III tl .. • pttl.,,,h In.ty h(' tAtt. 111":1., 
"In • 'Ih b a (·aktr1.IIlulI -" tbt" prl.,.(-ut ( " .... t I .. , rt'..:artl ..... l all 1111'1(' 
tll 11 HI' UI'I'",\lw.ltlHII to Unt.· t.. I,n""'itlll or tlltl f'h.mJlt·" "hldl IfI"" 
~II .·Ut~'h",-lll1 t ltt· nlCk. It . t·\~i.1 Ill, hu ('\.or, lliut lIll' "", ... u l ltll'" 
.rle "r 8urt. l ('h"":lclcr al tlH~ POUlt tu Ill·I " .. • .. t MUll' l.u( •• It UJllH'1I 
flllk..L ,\ hIlH.lr ....... ~ HI IIItr("l.u· t iuli of 1",t.IAI I w,, 1t tllu n'nle'\ •• 1 
or .... 1" ... "" " ........ ·ed hy l.on,h:r1'II ' II. I h~ uh"reo l ... ,,11 n ... k or I h 1:,,1<1 
fluo.rtl \It'IUIl or ~t'\t\lh, ·. t, a.u) (ifW' \''111,) . Tlw aht' Utili III t il 
(\,h(orula tN'tUrreIlC,· .hlTt'r I bo.r\t·r.lnHn l h llwr,· tit .... u'IIIi"tI, III tlIU\ 
it 1('U ul"4l {'II ,u·~~·ri1('+11 by lltt' hllllull o( ,-arhull tltu\uh, omJ 11 II~ 
" r WrU'U Jl .. . ....... -"<I' f.'..... .... f' • 
....... "'-~, I. •• a;...,,,, I "' •• ....& ....... 1'.,tlll ... , I" 
•• 1':\ 
111 ,l4.ilu' • wIllI.· til" ,rtlll "HI tht' .,I~ .. hlll t ·.lnll~ "I'n' IIlIt ~lt·.III~ 
,\nt~d~J. 
ltyrlr.I IIOIl I .\ f"rcl.f'- ,-hnr.u-Il rI lir o( th., .,lh·r,ICIIIII Ht tit., I"HU/fi 
Illit' 111 lilt· TIIII ... , -Il"Hu' l. til" ,M·rt t' Ufo,'.:,- or S!.UI1 lur II I_ "h,l\ l' 1111 C'. 
ht'llI~ tit!, 10 tltt' ,·:, .. t .... til IIH' ~11I .. t'tllt·HI ... U'Turon;.: Iii ulIl,\' "'111.111 
nlltnllill II I~ 1"',1"'11 UU ,,.., 1,. pl. ... ,. ruu ,,,lit,,, ""tn· .... "IMm tilt" 11111 
Il;In-'''1 u( III" t\\H UI1ItI,)"'·JIL. I .. ," ... · .. "n' hlllln,,,".1 au IUU .. t 1,1'4· ... 
"""'pl Lllllt :"'_» 1m' IH ('II Alld. tl. 
III ,tHlrt, tilt IIIt'ttllllorJ,hlilolil \\ 1111 '" h.l~ •• O't .. If ,. thl"" al'-,'" nr 1111'"' 
UUllftO h .• , I till'" h-,I III tilt' mlr ... lul'C1Uu "(,,,IW.l. pulll,llil. allli \\;It"r 1ft 
lUI .IIIWUHt "111.11 til 11\ t r J 1 1 'r f I'lil .)1 Ih. "11l:lItnl 1,,,'h. all.1 til tl .. , 
ff'UHI\ .,1 •• ( tf.I' IIUU. hun III.I;.:m·,u", "()II .•• Ullfl .lOIl·1 It,,,,, IIIII",rt.tllt 
"uII4Iilu('ut'" It. cl ... t '("111 uf •• hUIlI 1. I,,·r. lit. Hf tbf·u.-i;,:uwl f11"1')... 
It ." .1.1t1C'1I1I til d,·I('JlH1l1t· tit.· rf'h.uu" or tlHI4 h~llr .. nwlnUlnrJlllII-11l 
tu II ... hl~IW"I' Iff tlu' •• " 1)41"11,,· ... 11111,,· Ih·ltl lin. ,,"""IUIII 1t·1.IlI'lIt H,"111 
\.H' , ...... ,'nf+illH,t\\'"t·11 Cill' f,, ·,·ur,,·'ln· ,II th.· t.I,-.U'IIt'11 IllUll},"III.· nll,l 'IH' 
\'111.... til tlu' •• l ......... 1 til(' rut'''' ttl" -i •• 1Iy nlll __ lIlt'r,tl I .. 'n' tlU' "'1",dllll 'lI 
\\ a .... , .. lh'1 h .. l III tlw iUlUu-,UI\tr \ ,dllll\' til rill' Tl1Itll 11,'11 11111 .... unll II,,' 
nlt' .. 1 uf bh· ... lu'd Itk 1.. 1U.lu,I,·,II\ "",\', .:,1 1'I'''4II1U'' nlt'lnl \"111 01 1II1IItir 
IlIq ... rt.'h" ('. III lluo 11 s,:lthutlllJ,! t(.·I" ,"1I .,r Ifllil Uft·, all IIh.d~"'h HI 
"llIdl 1" I-tIH'11 011 I"'IJ:I' I,!" •. lit, · IIliu,I"ll1m;.: .1!UIIUII \,,'n' 1,l.llht~· 
'1'"It' .lIn,'u'lil In rlH'1r ,If'tlull. 1'1 ... 1",1..111111: H( cl ... Iflili. ,,111..11 t II.H.U' 
1"llIt .. 1 tl ... , I1ldamnrph,,.1II til t 1'1' lIuUl7tluil,·. 11I"l UHlil',I'" 1111- nhunal. · 
""411111" tIt II ... IIlI't __ 1 IIf ellI' ,h'IM"lll' 0' H-uH on'. IIII' ,1\""11 .. h ... tI( 
,1.,*\ IMflllt. I .. ,,,, \, 'r. 1tt.·I.IIII!' t,l.' I.,h·r f-III'ltl,·r. 
'1'1 ... h.\,lntllll'l,"UU".",,,," III II,,' ~'4IH1tt"lIt"fY r'I(·lr.~ "";I" rIOt lu\ 1 'II 
.,:.Ih'tl I',n'pt III tilt· ",1"'-" H( tlu' 1I1111l, .. lmh \\,111 rud .. lIt t·1 III' \,'111'. ,I lid 
I" , 1,1, .. "t,,'rHl lall'r 111 1 h •• ' ' .... lIl1t ... ·1 hIli. 
t u\ I \t T 'It T\'luHI"1I1,11\\1. 
.\I .. llt: tl ... rUllful·lolllu·IIIIH'l'lttllt' _1111 tltf' :-;'1111""'.11111111111,..1111" .11111 
tI ... I' w\;.nlil rh,\uhl ' ·' IlItUt·r.III/.IIUIIi t"" "01111111111. :OO111l'11I1.lllo" .111,111 ... 
IlIln .. lllt'tltlll fir Infln' tit It'iIlA Iru;t •· ... ulWIt·rllt· flu· .... • '''111 .... 1 t!"I"" .. il tC• 
"til," ar,' ".· .. uIlH ... l ill ( ·IHtJlIt·r II, I',\rt II. 1lI1I1"r lilt· lIallll' of j.t""· 
nu,1. It U' 111ft t"lllt''''''' ' Ih •• t ,·unl.wl 1IU'I,Ullllrl'hl"lfi 1',11 It ... II il 1 .... I"r 
ill 111t'1I S.!' 1·1!t·"I-t. hut 1,'II",r IImt tl .. t nH1t~"'1 \\1,1a till' 1;':111'011'" ItM'"'' 
",nord, ... 1 f.,\.,rnhho ttHlliJUOIt Itlr ,1"111(, .. 111111111\- ."It""""I1,·,,1 Ullllf'r.lllllu~ 
~.llItuliut 
.\t .1 f,'''' l"uillt almq: IIH~ IIIU'· ..... 'III' mott/uulI,' .·Hlita .... 1'41M·,. ... II" tlU 
~lIrll, ""tar 11111. IIII' hUIf'1'lI(tllf\ 00\1'0"" t·n. ·l>torllwlIllulllluh(· illlnIMIII". 
'1'111' ...... C'()u"I'1 II. tlw rt'i'r~ .... htll"iltllill n( tIH6 Iw ... ,..ltlIH·. \\ hwlt '" III pJart·'" 
'1IIfh~ III,arhh, IIL.~. f1l1l1 lit tilt' Jln·.ttur'l uf 1111' IInll' ~Uh'ule,. Jturn. t. r""t 
w4l1l ..... 10I1 ..... \~ ,,"ell " .. ,o+Io('i-ulUlnry f,II,'rt7 . 
Tluo flllly 11th r tnllH 'nt l "lIBrUt'h'l hn, IIf rtltllM'l m(·Ir.mllq.III,ull r;,uud 
In th .. di (ri,-t i", tftUtillilhllf·. wlltd· ... ·.·ur ..... III thl' S\\ltll~t ... lui "" " .. 
hll14 h.-t·n "ht.tM ill tllt\ 41 ·~nl'lilul !If I I,,~ 'luurll 1".1 I'h, I, ur S", ~UI'.·.' 
,,, ;1 
rll)H1:It .. thll& Inlllt'r.11 tl... Utlt ,~nr ill '''UIII\4 ... tlllll \\hl, Ilu' \.111. J,"( 
HI." ruw·ut. It" jM·4·um·!H· .. • i"" \\flll (J\'t·r "muul til ... '-f)III.tI t With tht· 
H!IIU/HIIIl4.". T\{H ,,·'pl II.HWII" o( It tlrh:ill .n£' 1M) .... ')I~. II It ''''("ur 
"'IIt"(., ,,(udiM ill Itlt· tlun M'I' UtIIl "r tlr,' tj""rt/" Itnrvll\·ry. It 1.1 w.ly 
t·Q;tI.,lIlu ..d .I'uh luellU) t n tit' c .. u ...... U.1.UIUIl IIf tilt' roc:~ . It nl ~ (\'1' 
n' 'ut till' t't''''''I1c .,r Ulf'hlmHr]litl!4111 1,.)" Iii,' lutrlt 1\ t· flHJll/tJlHt", '1"1 •• 
flwrplr')Iom tlr 111iM ('harnett.fr. 1.J41 ... ",\ '-' , WaA IlfJt 41,·tl"l("((~1 ,t "ny 1'41'llt 
nlollg II .. • (Ullhlft of Ih,' mUU10UIle \\1111 fltiu'r lut·" or .lr1lUlul 11 ... -
'I".lrl1l1" IIId" lUll III lit\' 111011 1-0111 It'. It I t ... ·Ut·\·t'tI, tit ff ·(Ort'. flInt 
HIt'141UftH line uri~lI: ,,, ... 1 ..-iliUIi til' tlunr l)C)rph) ry It.-.('I(, ~IJtI\'nt l 
b(,. of tilt' o. tun' uf ."'"111 \ 'IlIN 1 r'l'4 Ilff ('01I11'101l1y U("U\ t.· flf',lr the 
pt.npllcry _If intrll"'\I' 1It"-..; .... ~ aUfl tilt' ".l"hrll '"1IJ:t.· IIf the 111I·Ull 
I"" ,.h)r) a :on IU,I) tHo ('fUll Hit-Ul "'fill II ".J II·nl ,"flUta.c·l ht'fur,· til 
Illtnl inn ur til" SUUhl.lUl mtuI/Hult., II1I1L: II ........ lIIl· n ur,·. \ iml13r 
IHI(" III1Mtollu(· hr,~," '" J,tIV .. 1I (or l lll' tfl llrll, .. IIII(Io III tl ... f , It· 'tollulllin 
Ott'IUlt"W.·, 
WI!ATIIERINO 
Til,' I'rtK't· .. "'4·,ot o( "pt.-tll,·jnl altl'r-ollltlu .1 l'4·tt·.· lIWlltlo" In II)' ("fHl 
~ltl,·r.lhllu elf tilt.· Il" 'lu~) 01 IIU'Tililic .11 Iflt-,. Itot "L, "nulu: .. n" h., 
rllrltl"L~1 til rn.lIf'1ml rur tlu.' f'lr~ '1I h't' ,1"IM)8IlJII to tH,' ,h· rllJ(;atm lite 
rull •• " illto:" Clllll'f{·r. ~ iI'fl (Iw""-t' I" .. M·.· .. ,....· .. tlIlIlIlUl' to IIIt"h(~ III(> foollrh.n' 
u .. I ... '(·I .... of tile It'&:wn. ~Iun'o\ t'ft til t' lUt(" l,ff)4't. th. t 11I.\t· ,11 h-It 
llw ru4'li."I h.n.' \"Jrs,.t'tt IJIIIJOft.lllt dmuJ:('!4 ill th.· un' 1)'10': n r t Iltl' 
"urt.', " . Tht· lUll ur Itu' .lIlt·r"ti"u 01 botL rot"k Blld n ' .... t hltl 
UhUH' 11 .. • ;:null1tl " .. t, 'r 1,·\ t'l. \\·ltluli tIll lfUl(t tht· .11 tum I ... tIt 'f u( 
o\ili.atUt tt . 'I\tltatioll, ",141 ,·,uhnllallUll •• lIl or \\ltwll ft·"ul~ fMIII IIIl' 
,-ltt''''1t al r,,·t~\ 1(\ d( th· url.up ".,h·r", .IIHI Ihe Iht hilled 5;.. .... ,lIrl, 
h·.U"thW"'. thert';tU'" "" i,~kt' Ittw.· \\Itlun Ihi", 7tin .U'· n,,,.·,,, ... 1,· to 
'1~ •• "t"lJr .mrf.l' I' ItflJ:lU •• \ t IIIl' Hlfdl..··· II 'I( utllt·r 1tJ:f"lWH'''i arr .dot() 
m'II\ I', 'hit'll .Irt·lnurl· h 1111 h .. . 1 III tIl,' nWJ:j'ltf «lIdr .U·,I\lty. l'wl"r 
t111 ... 1" .hl \\oulflt"' IIId1llird h·1II 1"lr..llIIn~l· h .III!(' ... lh,·lUt· ... lmuit·",1 ndlul) 
01 ".,It r .. Hul trt, ... , ... 1101,. 
Thiu ph.,~· of ".ltllt'flng ""lllch I'" 111 .... • tI\t' h.·)oW' IIII' ,fiIUrrlh t· It ~ 
rr,,.ull.·,1 ill . ~ I t·rl •• UI ,IUI'tllllt ur .ll"C.."ftiultO IIltUl uf tlU' ulllwr;.al H,l1 ... lIt· 
Uf'rrr.~ Tit,,,, II"", Itfll 1 .... ·11 ;u .·HU111IUiIt·tt t.y :lily Ill'l'r ·1 •• t1h' pt.~ kal 
..II \II .'OJ. It. tlw lot'L, ('\""1)1 lit pl..rt·14 wilt".' llwu· 11.14 1){'f'1l Ir'l-hwjl. 
thh' tl)tl},U.Ullit· HI('I.uu,.rphl"''''' Fllrllll'rllluft',lh('IIJIIWmlut,:wl"ilflll;':"" 
urt. '-"'Ii " .. J,:oulf'\ "lIB"",, ill'Iwtn'l'lIhl)' hu" 'Jr,~"'C nlr.·.uly ,: •.• ·rtl .... 1 
tUHlrf tilt' Iw.,.1 iI( iI) ltrUlIll'lutIlHrt1hl,..U\. TIlt' (urllh tt toll u( t Itt' iI) .Irnll~ 
u,hl.,,,. fir 11'111 ",1111'11 .H"'''fIJor fIIlllI~' uf ,lit· nK'L ..... &llfl 11u- N'IHr.Hw·, II( 
•• .• kilt· III ~'"'" or tilt' ia.:II("JlI~ n".·t-, •• lft' 1.,..."·(·, .... ·l1li \ .. h14·11 .lft· ,Iftllhll~' .. 
npt.· .111 \.' III 1111 .. IHlIl" or w,·atl ... nn:: 
.\r tir(t "lIrhIH' 1111\ ".lIun 1>4 (I,r tb.· mu ... t 1'f1l1 1'11)", .. ·.11 r.lIll1'l Ihau 
,","'UIII·.,1. J ~uUllh·a.: U !flll or Illl' ft"'k run.. ta".- 1'1.l1'f· witll ('HUIP ,r .. 
11\,·1) ti.th. Ih-':'mnIK) utf\1I ,.f It .. , 1111111"1"31 4 tllI-.tlltWnl. Thu'. III tlw 
\" .; ...... ,'" ,~u j ~ I ....... I • r 1 
, :'1_ • t'l \\TATlft:ltlSII 
.lr ..... ~ fir '"II HI' II.d,.~ nMr~' IIIIIH·t.tl ".mll" !rl· .. r (rl'i)lWnt tH'nlrr, 1(' 
FI,'"t _!r tmn ,"HI tllf' .. mld("u ..tIAUJ: n( tf>lIllK-rn IIr(' un' pttllJ. Itl~' 1Il.I .. t 
('"t'd ju· III Ihi rock ,1I"l1lh'J:rntIOH. \\'itlt l rt) ... ItHI I .IN) BllllnJl'ort.Hlt 
r.L' tor uu ('xiNI !'ll .. umt", III ... I,lIl"'11 to thl' !'trun.,: cit! t I.ulen \filii)" 
i'11 f'OmfJ10U in thl'" n'JlHlll, wl'lr)..,.ill,f .. un' u( almn t'""'I""ftlit fW"'1IfTf'lIt'(l 
:llulI~ tllI~ mount In nUfI In Iht' hHnll'rillJ,!' \ "II ~ ,Iurlll': tl.to 111.U(· l 
,I"l" o( ~unuo ·r. Th(' n' nit or ,'1"11 'tUi tlr tI". h HIIU' ,\r ... tnktn~ly 
11 In tlill rhynhtp arC' .. ' 011 till" ~ lerll lop('" 01 IIII' rAIIJ,:t~. "llfOr,. 
tb"rr nn, t' ,l\·.." II) tilt' ~llul rf)c~. 
Of tlll' 11!1It"CIU!4 nH'" (tu· ,lIoltltHule: I" lb., IlIn.-t r""1 lAnt to t in' 
al1l1o"ph rw :tl:t'flClt' • "lull' tllt, rlll· .. lru., i.ll "lts:htly t !4 rl' UH";lllt tli.," 
the: tltu h· ... itf'. Th~ rnOll/tmih' 1111 UlffU7:0ult(l IWlrph)"ry I" brokcu Into 
lI~ul~'r hhM·"., wttit.'il form n Pfott"t th-c mt'llltJt·. The nnd itt., brt·aL" 
lilt., tUI.::ulur frllJ:lllt'ut (~'UI"'ith~n.hl> UlaUt'r UntO Ihe mnfl7ollit4' LI()('~"," 
'rhC'N' i1\ alltO ol',n' t IlIlenc~' 141f1i .. mt\'i:r.t.it.n in",:Ie ,"tit tin 10 fhe mllr,-' 
I'nrOlll" <"It rncttlr II' tt" 1"\'8 Tid", IIIt~ ItlC otll w bC'd (n)m til 
... luJw~ un,' r UUJuhl«''' III lll,lfn.. . ,'Yhrrt" ,lu"luH' d(},..~ an'fIUlf(',II . 
(tlit'lt h<'1It'h(:~ ()('('ur t,n til Alu .. ,'". lin to 'lit' v •• ryill~ degrt of ftt i ... t · 
:",r IIf Ih(1 Ihlferl'IIl II" ... , TIo~ rloyuhl 110 'r' Ilk" Ib~ Alld~ ,I", 
Tit, "n,1 ,"Ir IUn. rt"«'mbl~ Ihe halll ni l 
M:'ruo"" HI th",r (orlll" o( "t. tlu'ri n~. 
l it rt"~i tnn to W(.o::.tl,crin,;: "d ou tlw 
I It~ foll' .... lnj( tinIer: QUlrlll1.' , 1I111~ lOue, ,,,Iolon,', _loa I , Thr -I, .. la 
,,,I • ,"1,1011" ) "'\d r 1U1II~ III IH'lh fn I cll,'u uud ""Inlloll, lh,' 1~Il<'r 
r"1114}\ ill" tllt· O(\lIIl'u lll1U' material Bnd thu'" tliAllltegrntlll~ (ite rut·k. 
TIlt' lillie tom' I hrulet'li meo (nlgrllf'ut hy th rro-t 011 ("IK)~I 1"11111 t 
AIU I I :) ull-; r 1'('r1~HfI (lIlHIUlit f.r I'olntll)lI. nH~corro Ion o( tilt' IItnt' 
I~ 1110 t IIJll'art.·ut wh(ot·o tlap ('udhn hrn"",lotl(l (,(lUt"hu. rhere IWtlU!,' 
wl.irh ",tn,!.1 "I-t n" lIn.'ly 111I:\rr,,,,·I'-"1. :;01 11 r.1\ ()t. nr 011 tIll' H.'r· 
tit' I ('hif" H( 1111-" toOt' l \ 'e 1 IOC~lhll ". hill lht' 4' Rr f"IH~'I\' 
t'I,tw,1 tt) 11 lit • DIUI m J1l~ Ir~,' tt ... ra\ lit Jo,(I un,·1t ,·tH ftnnlf'l"t'il I;, 
tll('lllllll#' Ilf e'.t~ rLijlI4H1. {liHI IUlt tilt, r(' III nf Imrt'ly Allrl U' ,·n, .. to ... 
111 , 'Ill,.' f ('RliUl tilt' ,.....1\·Cl1t ,'IIOIl tlr ~lIrfi .~fl "''''''r''' h •• " dUlIhth' " l .. ~'n 
I~! (,!,It-' 1It1INlrtnnee In trwir ori"du . Qu.n(l ll "e.'mlllJ.:l~ i~ ~ .. T(,< It·. 1 
hutll II)" It'lUpt.·r.lture cit uJ.:. niHil,), fro c. Tlle:"t' I lIut.· fir II., tuuml · 
ilia.: IIJ 11 ... outrrul'" on eh .·"IN .... I IlIl1ulito(' nltltutlJ:1I nil lilt' 11,,,.~r 
..IUI'1· 11wh·.14 ~IUW • "ml-'IOU. 
t ... ,., .... ,\ 1 ". \ (.U· ... r-"'" I "n I'~ "!II '1'1 .. ,,, ..... ,, .. , ..... , 
aJutl" 1'\OJ.l ,UII J" "'\')1,)111 "~JUIUI,(OJllltU ... n~ll I"IU ',InolU(),' I'J11~ OO!.~. 
.Up.1 \''''Iu , ... "f )0.,111 "IP,I ~IIII .I" d.WJJU" .HIJ. - (.lllll,\ II··"I"'''!) Jlllle.tll.:)rn 
1U '''~l'''' .1 "'.lUll i 1"'IIUl .lIll III IIII!lthuJ.)aua ·)I'ItW..Hl t1 11 t' ,IIUOJ '1,)11,-
"1"1' .):itnl t' '"1111.,1\.,' flU\III-., "'~Illlj) '11"1I1U 0 111 IIIIIJJ lutl! 'lkHliluUl 
J.ul 'UI' ,ull J"'JI"'IIII'"1 ,ull J" )"'-" 'I.IItnlh)UHlH U,),{II"J "'11 IlUlJ) 
.1:1J.1Uf,l't,liU,llfI1"JJ:i.l • .. ulli ,IJOII"'" H\UJ.I .1111'111'»' lhll .. ll1llt1J '"' II·HlI_ 
.... 1111 •• ' 1,,:,h'J~iJdul ... nlllt.HlI ... UH I t ~1:fIIl~JIt"nll .)IIIf1,L "ull In ~IHUU 
,HI' 1I1I11I~' J,l\.ll1\tIIl ' ''! .Ultl J '''''II1I ' '"ul J,lt11l1 I" llilJ,I"Uj 'l:1uOJU' 
tho 1>1 '1'"1" "'Iltl.'lflll" ,,\t~.1 .1Ip ••• '· ... 1'"1 ifl l ... l1Mh: ••• Hlllt:t1l1l wt' IpO» 
~".lJ.1 011 ~ \HHI'" ."lli,'" .np .I;!'·,,,, 1I\4Q,1 1111 U' IH"'I~ .J.I1".1\ .Hp '1.l1l11' •• 
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;,:r.l l'liu ,on •• I .• IlIO", .... ".4" ",11'1"" III ( ·It"-I" e f II . "lit' 1""llttlll III II. 
( ' .tomllfUlu ... leon·lllw lou,lI tl ... nell,lrlullI" IItI II ':"\t'rn, .. III", ,1'·I,o,.II .. U 
,,' II .. ,... . ...... luw·II"" ".11' Imh I,.· 1U" ', r"t 
III II ... tlf't 1,I.u,'. u I ,,;1 ... 11111 .. 111 •• 11 tl ... r.· I' 111 If .. I',.h"u/I,,," , • 
lll.H •• ( It .II nUll, ' \1"III1I .UII" Un,..1 atl~r"l.h" 111 ' ·,' &". Ut lI.a •• III,HLted 
UIU uiliurmlh" ut .· ,h'IIIU\, ' ,1I1I1o:1 .. lIlt".Ih·, '1 h.· ... ,· 11111.1 I ... • "\IIf'II."f' If 
11,,1(\ I •• 1 .;"' ... . 'U\ 4,111""1,,,,..1,1,'111.1.,, Ilr ,,,t'. II I"11i1 I·· " .... lr.1 lit 
... ~",,--.' III H •• " ..... w •• t.'rl .II III II~ "' II ... ""' ..... n"'"t' , ...... 'II" u( UI.t~. 
... h'" 1 ... ·ltl,I' h . .IIul au II ... IIU'" I,ih~ 1It.'IIIIo: lilt' ,,"I~ , · \t~l*" .. n, Th 
IUllt'lIlJ( .. n· .11 ... wh .... I .... I ... " tl, I tht'lf tI"ltO"'I"ou .. II II., tinw 
~"'UI H'11 u .... ,U . 1 ... hurt' hUe". Tilt'! Iw .. n:~1 ,, ' III( ur." uf .\ .rll I" of' 
.\IUIl"l.i .. " 1'''''10." .-, ct. ... 11" '<0.4 '" 1 lUlU' 'f' til tl .. , \\~u I" h '1. ,It III"",'''' 
ourtl. IIr. ' II ( -tt .. "If ! .111.1 .. " \lI t.·I" I"'· ( ... 1 u.I, InUl , ...... It·h lIorlb 
ol I' t' t "Julnta Ie ... ".,: ... 
\'" lIu, .. " ... 1 Ifh tlU' fl"'}';''' HI till " ·.l.A..tdl ... "'("liHU, " , ( .. n,·,1 e .. • u 
1''''':' h .-I. II", flUl1 " '4"0111"" '11'", .t ... \.· th,- '''I' .,1' IlIt' f ', .. uhn .... '1'IUrU: 
lit .In' .'h r.u-ft'rI" ... 1 11) Ilwlf ;:,·llI'r •• 1 .".d' ",ln"'"'' .... 'U"', III lh,' "If, 
ntl'r ~ u.tl .,r,·11 • ,"'1'''' dlltl •• r !itt.'1 ,"HI'" "M"" ,:,..." .... tl\ I'n"4IIf"I111 .(f<. 
u. t·umn.: tI,,..,u.:l.llut II ...... ·rl4-. \\ lul~ III til .. TtulJ,' ....... 1111 ..... : .... \ t' ,) . .. 
1:,,1,," ... ,11 'lulU1/1t. ~1I.1 " """'"·I .. h .. 1 ... hl..I.- .... Hili)' 1141 t· ... 1 or .... wdy Ilin 
_((,u,' ,\UII .purllll!" ',....·ur w,,11 1111' 'f . .... , , ...... , If( lauu· ... , .. IIt..... Till 
It01IIt .... tu th~ f',t""tt'uet" flf .•• 1t"f~tll(·"III:! 00(" ... ' .. \,"r tilt, TID,l. 3r.·. , It .. , 
( ' ;.iflll.n •• lt Liuu·. "·1,,1,· lilt \\ ..... t. h arf'U.u "'.u, ..... <41111 ... "1 ... ,,"r ... lp1"'" 
itnllW.l,rr hHfl·. tl,," .,wlihtl"" " "1" 1""140 UJ •• r~ 1 \or .. l,I, · (nr IIIUt·,tllllf· 
oJ 1 ... ,llon. 
TIll' ~Hrrk .,'ltl t "..,11\ •• 11111 lOIW", III lurt .1"1.,,,,,,It'. I:,a."" · l:"'t~ 
O.f.uo ft'f"L ml fT'('Unl .. lOll" wi.'" ,I ,tr hUH'lIt.lUlult IIlIIkr t'I .. ul II IUUIIt 
~11'i Ih ttuifofUI. TIll' (,.rnJl'r huw"IIull'" ..... , "'" "I r1lI, ·. ,turlnrr 
\)f'4IIIe-I, ~fld \wn "I'I .... ar "c CUUt·... II ... r ",h.lly. ,Imllur tlllil ht""hlt-tl 
I ifill h.u,""" •• I!'oCI :41'11f.lr III ,It", tt."II\. ""'·r .. · ........ Iud, .001C h. Ib .. r 
~11""r hUldll.IIf,'II lluUI lilt, 1·:un.·La. 
'';;0 
, :.~ n ] ~EOI)l.;~T"110"', I'PLII'T. ,,~ .. lim-lOS. fi~ 1 
I., lJ...th rHrfU ~.tltHl" tmln .. It •. 11 lH: I ar,- oCku ,h""UIH' t (I,r luu~ tll.8o-
t,.tU(:.. 1'111;: lilt" ~lnke, r .... ·' .. hid. l"i hlL,PU ". hnJll-.ilUlg tlH.' pc-r-,,,t,. 
t'w"r tJ( .... wtlllluu OVer I.' flu-.. I _.b) r • 1'11t:~ liole" Ut'h OJ' t ... Itot. 
nr'; IfI rl.K"",I~ .tUlI tb.'n'(lIr· til(' .'Ollthtious tlll nol '*111~r to li.n '" lJe.cu 
""1"'1: .... 11)" (l.I\Hfl.lhlt~ ttl urL:.lfll' Ufe. Tbi i. aho uuf( ~NbJ rn)hl th 
hu" th .. , tie,· flf .1" (utlu ..... 'f': (rum (~W w 11 tJt'tllH"lII~... 111 u("L 
un, "m'Hr. , "bl"- ,1,.. ''''('1. i 'Plit(! r~ UrN"(,1l • (ill' r.uIJ:t'1U I 'Ie 
-'1'IIIf"'.U:oi d" It lIy 1IIIlItt'd. 
. \ \tn-.IL, I ttw"t' un Ivnll " .. ltlUlIrt"" o( I IIU.·"U01U' IIIU,··,htlltlll 
N '111.141 h.Ht" "t'U IlIIII':U tr.1 wltll tlu' 11~1~ltlfm or thl~ It .... ·r 1H.'t1", 
,II t h·. Iluml,ut.! '111,'n ... t,((",1 '" It . 11,·r.~ .ar I" ~.u"" uf"all, .ua, 
..1l1tl ,· ... I,· •. ut ....... IM·.' ... 11ot't ' ur III '-tIn,,', "'lUn, mi. "lm ... l~ -.. uln ....... I, IIH"",I 
11111", ,1("I.ath ... 1 dt~·.n'I'llolI"( Ill., ,wri.· .. : 1114' ,. .. u,l ... tulw ... uri- u ... u.,I1~ , •• 1· 
'·.I,,"Ilil" .11111 II ... Jllllt· .... ,IIIt· ... '1IIIIy. Tht ..... lU,II IWIl U(", .. IIID.·I1I ... II"II, 
1111'n'fHf'1i'. I", .... lIm' IIIHH' \ . lfi( ... I; tlAl' elepi h .. f ."h'r W'IJ" duultth· ,....fm ... 
_I •••• If' ~11t I, "ilia til,,' n' 1111 Il .... t an'U'4"t"'fl1l11i a """II .• ,.-aliA""'" 
IIIlh'U I \\ ••• I Hlltrll,ut.-.I fI 11, .. uu' u: ,It·ltU-.JllulI. • Imn"':lnJ,: ,'urr,· .. ,,, 
't\ t'rp ,.hl,' 0111)' IJ.lfU ll~ 10 I .. ·rfurru tlw , .. ~ uf , •• urtlu;: I hue lhh:n.s,::.· ....... 
III! .... w.tott'ltal ,11111 111t' .... I,r h~ .. UII\,-.I " ... IIu:wflt " .. n' .1t·1"),"'II."1. llof,'" 
"\1 r, Ill r h ... I~ IIIII~ ,1'·I", ... ,h ... 1 "Huld ,..,L 1,.· "\Il("t:'I,..J tu h., \t'r)' Itt·,· 
... I ... I,'HI ... lolIJ,:' IIII' ",til"". 
TI... ...· llim 'I, M'1ltm.·"I"ry 1lh!"3 (·\IIO"W ... I ill rll(" Twill' llalliri f t it .. 
h'('Onl~ uuhrul-.'tI ,..,tlllll'C: ... llull (null ,·,.rl) t •• 1,1e. """".,1.1.·. I:.q,:w 
IIIU:': ",II, tll,· ,I"I", •• , tlllli n(".,11 .......... 1" ... 1 IHL 11" ... l .. 'i ·, ..... IIII:.: -.. .. 1 '1IH'1I c • 
",'re , ,11 ', 'n*fKJ'\ uu .. I .... tull ...... 1 h~ IIlIIn' r;,:,".II ..... ,II ... . 11111 .U I'" It"\'f"a .. 
till" III", 
UPIII'T AND .... OSION N Y-.OZOIC 
Till ... II.,· t ,,( I' It .. "nh· .... IIuwututllll, I l~'llto\,~1 I.) hu\t~ I .. '11 r .. 1' 
u),.,,\! .1 1.·\ I,t I .. rly lit l~··"nlui Clille. Till' M·dIUt"It~ .. bu'!. "t't 
,itllO'lh'11 .tutill': II ... Trh~lf' •• funa It·, aau! "n'hl,cean- Jlrrlud nl.mJ: 
tilt.· "a,. 1 (".~L .,f tI", 111't"M'1I1 " ., ~,d. \lmll1l ... 11111 an~ hOC rUUlitlln til 
" •• I. The 1I1,llIIrtI .. r.:a .·'IN"I .. I . IO(lIllIl~.. 1 •• 11'11 in,U'lb,· \\. I"', 
HailS!!', Iitie II ... "'Nltlll·.~ ... I('n, .. Iu)no u( lilt, lJl.":<kJ/OIt:' ,--. ,U II 11"111 WU .... IItJL 
fUI rnHII ,I ... tooOHlh~nl , 'lId.,( 11", mile IfJllII1 iliA. III 1 .... I ... lurA~It' 
Unll' 111\.' ')UUUi: '''Iutllli·ul n ... ,·1\ ..... 1 II IUII"trWIlI nll.lllmn un ItA Wf' "or" 
t"lli.! .- II tll'laO, .... hlrh 'II' ...... --coW! Uil~t It,) I' UI trL..-.1 .,ltr.t lII,Ui, pro 
.hu:wtl 'uhll"tl flAil':'· II". f • ., In .hl~ .;.t IlliA lUIit' of ....... 1 . IUN'U.'t' 
r"lllaul.: .·,(h·11I1 ,.,.J It i" til nlt:ll It tn pru\ l"/ 
III tlw Tilllie .. HIUluin .... IlA 1M'" In.oudy I ..... ·" """ lrtl. .111' fOurl .. ,,. r 
",t"'", 1r.lea b,n,' uti'; red fflmltr,' fill 1011 1111'.1.1 ·,..hh. r Ittnl. lit II .. , 
1',III)UII H .IUJ,! IUlII) liatrl.) troOllth nf thll TIII11I' It 1I1Z1·.tltr arly"'r 
ll.tr,. I~,""I"II1t'f ... ( •• ~ 1,,, ... oul,) ~, WeAl rnh' Uhlltlt •• laih· the '.rbulft' 
,'rou~ IInl .... "t .. n'· ... coutlUlI .. ,b,~ lultl .. til th Tllllh4 'Iuunl iliA. Tid,. 
fII .H~( ... 1 tllHulI(ununy lJ,t· t\H ... 1I "1lI T.'rtjl.r~ uwl I' It"'4Jl.ot· HK'L" IImL .... 
I ..... ,.. .... kl ,. 1 ........ ret' t .... ,a.. .. t·.., \ .&. I to ~l! 
t ", .... I~ ." ... r. : a 
it t ' \ 111"111 th ltt III IUfltlotoUIl 1.UII,IIII;: UlUH·rnt'uC.. Iud, rl ' ~IIIIt .. 1 III 
II ... ",· ('lhI" "l' l" u( " ~ ... " .. i,' a;.:r-. '" ,I.,c, • • Itt' u\ .ul.,hlt ,. 1 ... 'tH·\f'I, nil 
,,1111'1. tit .. ,'~ . ~"Y 'HlU€- t·' ,.('t tim,· tid "fllIhtUHII fur tl .. • 'ul.lill;': fir 'lit' 
N" L.~ t)r tIll" .Ut·.', 
Tid", 1M .... ' (~U~fI'lrt'I"1I' IItltif"t Ul IUH':Ur.lt(6ol1 ,I .It,, 'I,I,,,,) dl,ws:,' III lilt., 
IU'lor) uf till ' nrt·~. , I.tO'."lI"u "' .I~ l411h ... tttUh .. 1 (ur Jo ... ·.IIIII .. ' uIUl lfl l·. "Uti 
tilt' II'" I..UtI an-,' "Ullh ... ll1lt4.'l> lH' Wln ,,.IU1\l·l1. nr(.hl· ,ua~h .. 1 a\\ .I\ . 
iI II'I"·.'M I,n.', t ,II' Ih.JI Ull,U'l tllou"' .... ,,1 ft·t ftf ~ ;n.,.'I,jr'-· rtlll' "CI .,1.1 
lr;",' wlJUIl tit 1'1ff!aml from II", TIIICh rt'~I()I . .. "Hl thl' lr " ( """"11 " .1'" 
lin' It.-rh r)'. Tb~' rh~' r"hI", cbnt (' h .lr,u~h·n ' t" III" Iti. I r t " .r-h .. ru(,' r 
.,Utl rUt'k"" Ilf tluo TiHl1fl )tuUULIIII~ 1~'Ut.l IItlt II .",· t .... ·H I'f'utlw ... ·.t nn. 'r 
111i00t t'''1 It tll h..lJl r,·fllo\· .... 1 II)' ,".0 ul"ralJlt-, rl Hf till' U\ t"rlYIII~ ~'f' , .I" .. 
TIll" 111'1" ... '\It)' o( tht' 10"'("f ,oarli111ulI("ron' ru~ ' ''''' U · ..... UIIU:.!. , " .. nm 
(' It'lI( ,1"1;'" I .. b,~ 10 tllt'l ... n "r ft,ltllllJ: way 1H' , .... fll .. ,.!.·" .. 1 ., 11it'1111\1' 
iUtlWlU'''1t In t·.lrl)t r'U'r th."1 I,., , '1,·,...,(.,. 1"'111"'. If( UI"uhlu l li 
IIIIII.\llIl:. 
If tilt"" It" 1,. .. · 11 (urtll",r III,IU of fl l" TIIII .. · \1 .. 11 II hUll It I I'n"um 
ahl) hi ",hlf"n'lIl 1 .\I~'.lh n''''l l l or "lrld)) \"rt"'dl _'I twu I IhuU( 
ullprr ..... ~IOIJ fir l,hntlhlU, :;u"' ... 1) I"' ul ,1~ lI.wm· ... ' tltflt i .. b.1II'\ , .. I tu 
ha\·. nmlri1m".1 "'Utt~ ur I,· ...... t .. tl ... Ullin,,' till tHIlIttIlI;: II( 11,,\ tir.',Il 
HOl.."'lu . In tlf(' lillie ""utl l.un" tlwn' I~ hul" t ' \ HIt·ItH' II f ,. lalt'r 
Ul'ltH HI 1111" ,," .. I. ,ulIl I f i ... 1.,"" J1..t").· II. Ill".'''' of lIIuthr 1II,,"ifrl a lit " , 
YOI. C ANI C ACTIVITY T\!.KTIARY 
TIlt' f lltt .. • \ltf'",I.tlfl"luulllf'f'tI ,1t"t'1.1) , · ... \4: .. 1 1,\ ••• " .. ",. I"U'I· ... '"'4"'" 
1)lJ1"""~ " I lilt' r.tH;.:'· IWIII': "'tIHrf'1l fit .-rl.\ lu U", \.IIIt ·) 1t,\ .. I. lit-I, 
,"k ... II'''tu I"";':" f· It" l :t"L, 1. ( n',jnn·b .tUlJJ;r Ilw IflOllflt..un hHl;':'~. 11 .... ·1' 
('au;, "" W"t: No ntl ... tl ,,1111 \ul".wh· lua. n ... 1. tim ... 1t· .... tHrll'~ III L: . .... at 
tu . .. lJtUI'\~ tta 'UII"'U.apl,lt · t'HIIIIIIUlty or 1111" nUlat.'· 
, .. Ic-.alliC ".' 11\ Ih ill Ilw TIlJth )1.,ltUtuworrr. I ... ;.:.", " till ,·rlll'"01l" 
or rh\ultllt · I ... \·~ •. 'h' Ih,' \ ,huty .,r th~ l.rt''''t'OI (nW'1I "f 1 :"rt, L. ~, II" " 
('ruI.,'lou" uf the 11 •• 111, r Ifr all m"wt·llhti: uf \ l~,u" I." It hum .• \. u l 
pr .. l .... hl) h1 rL. ... 1 Lt.\ tilt' l .. rll~ ... 1 m.l ..... ,. ur ,11)'IIIl' III IIII' an'"., - P.wL. ur,l 
J'_'.JL... II ..... Ii ,t.-..ul I,IU" ('·t't 11 .... '\. · .I ~ f'\ ,:ult 11 II, Iltt· f'of'lIll, . I," ltm 
lIu"''''t'ul rllll,IIH..tiJu\\ Itlu\\u".".I ..... lll.lrrl) tlIh ... III ... iI, 1'. ,111).111 
uOr1h Hf t;Otlh ~ .. lluulltdlU lUI t-:un'~' II" L. . TIlt' rh.>ullh·IlI-.o 11 .. " .... 1 
00 HI II ...... uutl"· ..... L IluWI1 th., C:O:'h ,,~IOI" ' •• llwl, ('1I1t' '"'OllItllI'lIt 1 
flll'ut III ch'A "lul'tum " .. ,1,mlJtlt· 1110 It "u~I,,·r. 
('1',,1 bI~ f;· ... 'lIeml .. Jn"' .. ou with tl1l ' !'a.-L.an! Pe •• '" rill""'" . ,." II ... 
IlIlrtl"H" vr tl'" t,u,trb 1""'1fll~ry 'tr SW'~'U .... r1l)I.l"I · I"·'"('t·11 U'ltllli 
MIll • .11111 :..thrr ('lty. 11,,-,., I~ ('\hl,·lIt·' lltut ltt II ... ,..,IIIIIt·rll (,111111 11 " 
turru lOll rt";tf IIt!'t1 tt", J'U,r ... ffo I iii •• on Ilun.e .. lupc 11111 'raJ:Ult'IIt.11 
rb)tt1rllt~ UI ,\h·n.,lllII Iuulltl. T1I 0 hue It( 11.11 ... wtna JHIt "1'1~.tr 141 II. t,-
lM--rn Iwar til ronl ., lttotw II lir('l: Uult11U~nll 'lu.art1lt.· .tll. 1 thf! 1:1Irt' .... 
IiUIt'101'(., 1.1,0U5:I, I it lIur1lt,.nlt·ful tl,(t illlrn"I\'·,.. .... " .... l."f'J:l~tHlrll 
'f .,1 I " ,oO_ .... .. , \\ ,_ II "'n. '1iJ V · \001 I I : ,. I , Iro. , • .t .," •• , to:" 
l . ruJitloll~ Ht rh),.lu(" ... ··· lur' .. 1 In nllH'f 1\ r( " .. r til , r ,"1U: lIUUh 
t,.it. l'\, .1.8 W' ... IU.lh ... 1 11. C' I1 .II'It ·r I\" .. IUtI r~i) fth tf ' tI .... , ... lIr- .111 th,' 
, ' .. I fll alllf' ur tl ... Tlllt ... \ alit·\, 
J ~"Il(J" IUS: lilt rl),tllul · II ..... Wt'n' tilt' .1IHI. "Ih' ' ·r1lI'tlttll ..... 01 .1 flUlh' 
,hnf'rt' ut ,· II .tIM·h 'r , Fr-..a;.:tut·uI I 0, It'r,,,1 " .... ' 'If'oI·tt''t1 In ,: ___ ,II il"~t ' 
fllIt" • ,,"01 IY1Hnii ""!lII1'''''''IIf' ,ulU'''' fir la\' ,t 11m,,, 1" .. 1 tlln lUul hr. ... 1,1 
1 ..... 1 .... ,·rt' ,··un"fru, ·tftotl Til" n 'ulII ut •• ( UII" uri, ' ..... m.· 1~. tII I.,.. 1W'1'1I HII 
\' .. 1.,.UfO UulJ,:t· . 
.\ hatf'" l'rul1tltlll .,1 . Itut' .... 't.· tlllffL. l,l .. rt' III llll' ))1 lUOII,l iUt·4 1. ,allIl II 
fluw H\, r-Itt· til" (ruJ!IU('III.d ,1f4I"hlt In rill" w •• ~· tilt' 1 ~lu'~ 1 "'m lu 
I,,· It- "I .. " ,I, ... t flhut ... l. Th,·I .. h·r .. IOI.I"''' ...... r .tn,I..-lh· t'n' l.l .... ,IIy 
I.· """1,1 .. "" .. IU ,- II ( .... f' •• "lfl .II'tK'. lr Iwn· t., Im\.· ".1.,." lilt' (ur lll ',( 
a flui,,:, to,l".H' I' 11'''" fir 1.1\ •• (rfUn a U ... tlrt', Ilw unrllnt· ... uf .hidl.tn~ 
Pl'r(l\lmoJh'l) tiedl" ... 1 r ... 1.1) Ity I"~ • .rr .. t of mUII/OII ,It· "lui mUII / nUlh' 
.""I·:,)ry. \'ort"(wt"r, llll~ ,,"'" ur'~t·rl1l'll(IlI "Pllihlr'" t61 h.H'· ,,,110 .. ,..1.111 
I. J:f' fl r .. 1 ""f, tilt' uill IIIJI' nf "t·.,"", .. ".1.."11 I,>, Ibl' " ",w"" .I.h,,,:rrl'. 
Ttl( , ' "Irunu Itul!;:I' "HIlt' 1-.. ... 110\1\" •• ,I .. nltll(· n ·lutllm f., f I't t lme.l l llt' 
11I, ....... h.llt'uml,(' I . 
Til,· IlIt'r' .... lu( \Oh..-. llh" .u.~ II\'Il,\· 111 lb., ' I flillt ' 'luUno.llI'" II lIu l I .... 
\rr,' .· ,.h·ll, , 1t' lroflllll I. \ Tt'rltdtl n ... ~· I .. j.%1\.·U tu II ... 1'",,"llif t .... 1 
11,1 ... 114. ·,1\'11, 011 III.· IMAUltl' s:,·.wr .. 1 ... ·1 tlun" To tlw ",,, .. h • • I ... r tl ... 
" ... 1. uf tilt' , uutllf't , 1t..lrl tI( til,· Tlltllt· 'I"u lllnl""" •• ..... ·re tlU' \ IIry u( 
.tlt". \~It·r Itl\t", .1I"n ,,,'f'u,.,.. .• """I ( ... HI" .... '".~r.I(t". III It ,. 10rn.I.lh .. 1 
.rn l, th,- I:. ..... u.· n.II..:lunu'nlh· "' .. ""It. ... en (he lIorthC3J't, 1-:'81111111 ' 
"It" o( Ilw .M·h.,l ... or .hi .. l'unJ:ll~mC""rnlA' falleel tit .It,t('i!rt Ili(' Jln,*,uf"'f" 
.,( rh)ohlh' tlr ~'IUIf''''''t'.· u",l.'n I. TIlt' flU rt,it,· al.,llftu .. tOIIt· I ... hl.h .. 
frlJlIl ttlt' "Mt'r polr •• ,r tilt' Tillt .. · ~lIItJ " 11)011 r.1I1~~" a,.... J\It'uU(ul. II. 
Itw r .... ..-nt .tllu\ 'al tII.,h.'rI .. II·Hlltrlhllh .. 1 I .. 11u IOt'Alit) '01111 Ih~ Till.,., 
)1'11I1l1 .""4 II ... \lIh 'UIIII' ,1,·lrltu ... 1 nllll"r nhu'ftl .mt. (In 1111" ......... 'lInl 
til(' rb)tt ..... utili a'Hit..ylc AN' I"'''lit\"f'd tn 1I,i\t" lJot'oI'1I .~nll'll ... 1 uft"r III{' 
,h·I ..... ,tiuli til lh .. "'"1:1<)1111' l ... Chmll::lt tit hi' u( 1:0. III' w. 
~Uf ell fl. Tlltllf' \ " .. 1If'.\. un (I ... ,11\ "I,· I,..tw,"t"u II ,IIHt J(u~h 'ull"f, 
lbt-, .. 1-" II f"t(", UIT1'Ut uf itUtt''''IO'''' ... I.,,,,. n,nhun .. m,u"b till" \HIt'.Utlt . 
1m. h'''''' t. Till ... I II"uls;:l,t III IH ' III I.,"' r 'f"Miltr\ aa,::... hi' 11 .. ld ... urk 
I tllI"- ' .... • .. IIl) t "III .. , ... '''If "It· tI.,. """a Iff·"" f·ulI ... I.I,'~I. fUla:I' t (ur 
1I,,,h ltU .... (u. a III"'" .It·hllllt· flf'tl 'rmiu \lUII.,( cr,,· na,:t· of &1 ... \ 01, aUIr' 
flllll ·'''. ",hid, ~I,' '''' Iftlpurwllf III Hw Till I ... 'I HIIUI jll ..... 
t . KOSION WITH O\!.PO ITiON 01' SUKI' ICI AL I'OMMATIO S I. AT\!' 
TaRTI ARY I.ND QUAT\!.RNARY 
Erl"""'1 tJot'g.ul It .... .,fk ,~ \ ~tI I""un' II,., ....... IIUII fir "\ "II'allt.· .. '1.\·1'>. 
Tlw I 11) 111 h 1(' 110.-' "1\' ... 1111 ... 1111' rtnoel~II'fl"\I.IUM 10 It ... O,....t t'MJ,.tiuli 
ur "1H1~.Ii"f'. lid lilt' VU"' .. "'II' ...... t· Iff "ukm'o Ithill" fuul ItcoJlull tn I 
f'an, .. IIJY ~tlJI(~IIItf'rI' J.:,lru · lt' ~ l"o (lIrt~ lh,· IUtru IOU n WHII1uflU. 4'U( 
1" rn nu., ~hlt .. .,( thr 1'1,114'1 uti Ih., tit ••• ur ""th·-il.· N,\',·~I (III' " .. rlrt·f 
r • I ... I ... I ,tot t ." .1iJ ".f •• II .. 
III ( "',I .• I"r .I- I .1 
Iii I 
\01 uie ,1'.IKt.-ilu. I-:r.,.'\lOIi 11 f'1U' th\,1t "uuttul1l"'tl Wllh"ut IIIh .. rrot -.· 
ltOU, "'. tit du)' tllft re~ 011 I'" IlJr.uu WH' Hr m rLt ,,) rt~ lh' ll altll tf llhh l lw 
lJTtMlnd ..... n( Un' 'rerthuy 'UIC"IUI"IDl h.ul (,()11f"e~,1t'i1 tu " LnJ,tt\ t' h : lll lit 
parht'r \\or~'" or <-n."iuu. 
All ~'Cut ru ... Uttl or lh IM,AL\·olc.u,i · l'rH~ItJII ,"' ",,11 UI'C tH· ,·;.U'ily 
~h"II. Oft lht! I".,·r 101''':8 or \iutJh'u llouu(..uu tJ lt' lowt:r brt"\T hi 01 
II ... alili. ire au.l th)ulttt- tlnw" ifill·tIM,,,,,,' ,l iU l'ud, a U~ .Jlult.·r d..' tu &lu ll 
" ,It. ' til •• ' III thu ul'l'4.' r IKlrtioli u( tlw mouululu Iht' hnle"\tHhe 11 ,1"1 II p t 
.,. ' II ~ 11y (.rtKh.'il. The \·uh.1UlIl' IIh,t 'fhAI \IIi' tlieh u1H~ ""t'n,1 It..-
lJ.., ...... r II .... lfIoUliluilt HII ,be t 'dlU.'rti .lIItl Dorlin.' fu ~ith ' h ~" I 
II uw" .. lln I!r'''I lt I' ... rt. lit, Qu'r. in til' uPI.,.r pdr. or ":un· L.~ ',uhob 
tb .. taOttulU 1'( tlll' lfrt~ \ol .... alli (·.W)'UII II uo.) l t~"ell r U'ht. ... .L Itt the 
IMtUtIJ"rll !,art "r tilt' TlUtll llnuu. 111 it I "\-HIt' lit ttHal ,l h,r;:~"wuuul 
of tilt, ,ul,·.wic roc" La~ '~o ll n·U\(tH .. d hy l·rH.,Juu. .""," kill 'Iuullt.uu 
h.a" L4, ... 1I C'",&n' • .J (rum horlloHul 1'0" U( aUlleAit", 1."' 1& , am' Tmth' 
~OUllhUU illt a 4"1.url' I~at or \lHtc~t.l· dow" "hU'lI " ... ,... tllIle • u ll(lIIuon. 
wl&h tlao ..... U, "m,'k~"ill )louo,,,ln. "Iu.· .tUd," It. \ ,I.M IlIU"t II .Uf· IfUt_6 
t'O\t"rt,,1 tilt' hn) ry:ootalliu mouroilitc Iff ~uun t 'l'~ ~" lul t I ..... art·d to 
II", II rth b, aI",o.t ..... ,,"y.1i 1'1""'''''1. 011 Tr ",ur~ 1l,II ","'"' u( 
III ruck i4 MO uti au IU t stun.' III tit. pruhahll repn IItA .' rCaJlh l,ut 
of tbl"l 111 utl. but. *,,\~U b're. 'f'()8tCHI) rerno\e.l .\ lar),: mn"~ tit 
'" I ,riAl : 
,,'unhernwf'\', thr aml,uut of ru"luu in th TUllia 'Iuunwin'" t ... ,lInl 
cult ( Ir~, cL ')ell'rlllill",lIOIl ull COUIIL t)f c1.J dt'llOftil1'o( "lIU\"11I1I1 .u,,1 
111 ........ h" .. I1...,,' t'Ht"l·tmtJly t~nc:~ ... 1 tt. ftOUU ruck 0\4"r lanl" un° . In 
TIIIU., ..slid t;oltlwu \ "U")'" which huuud tho II':~ 011 tlw "-t' t ..smJ 
.L_I, t tii' allll' i.1 alltJ lu(*u8crhu- flt·l~ I art' ft(, dl't:l. UJI' \ \ holly CO I'n.-
\tollt Lilly ,Iell'rmimu un or tlw n.·.al lllUC)U !&t of rock ,'ro lUll III tll ~ 
\ ... 11,0).. ":vt!n II up In t1l WOUIltJ,UWf th IlHl-IILI o( llu\' IUUl I" COil 
.. Iol"rnltl~. Tb, ... , '" tlo In:lt Ilumanovill L" ... Ieel' w.ll~ ... " 
th" .. IIII\lumlOoo"V('r:!.".o~ l.1 1'. liul'besl" I,· Bunkl 1· .. ·I .... ·lAI, 
hu r\t.;r, nO'ord ~lU ~ to un' Ij( Ih lUouul of tlrtnt I lIIat(\rI I «)11 · 
trillUlcd It,. tl ... l'no..,~... .. o( .... 'Oil. A 1111'" I ( .. 0 .. , l ""l'n:a<i 
all nlool: Iht' w .... 1 n. rlullk .. r Ibu r~lIl:e, 01110'1: "l' TIOLlc \' II Y lQ I", 
llre 'ut , \ 1. On ,ta." t aimillU tiel'" itA Qllt·C \' LeIllIt",1 uut lito 
Gooh " \' lIey .• ",1 IlrIl now ullly ,~"'c 1 •• 1 It)' thr I ,k~ betl., tlrtnLQI 
01 wrl1\1 al"", tlron, elll ("illl tit mUlllt! ,iil"-
.\lIu\ i J t.I'IM)'" ')( thi" f'b n~h·r ud, Alt.' ut t..t'.all .) to ,·IUH .,lk COlt 
.!ltltlUA f'i \or .. '.l\, to huth l'rO"H)1I Il,ul ! ~1I~I.trhltl'm . .\t 11n:~nl tilt' 
&1:"llt'it' u( tralltol ... rt dOli are '1Huh ... mu~, J!W:' tb"t til rock ,I lntu 
,,<,'ullllllal III ud" ,1.· I ... IIIt.a. It I ,., ,,1"111 . lber (""', th"t u l",ri ."1 
cllI.rlld.'ri"'" lIy g .... ler I'rccll'lLQUtlll I'nlCrot!<1 th pre lit ou or .. r!tl · 
lIy, Fllrth" "vltle". o( Ibu. ,_ /fonl!"1 lIy th 1...,0 trill" tle"o.IUI o( 
til IIU" .... ti"el I. k .. 110""' "111", Au "rill or 1101.1,,1( ""*, .. ,,i ,I IO""h .. u 
,. lley, .... 1 tl ... Ink,. 1..,.\ .... r .1 1""lt",I , ""V.'flUI: the allu, 111m o( .I ... 
Villi,' ) . T .. I IJooI) ,,( wUler ' l,,[ r oJ, 1'1' n>tl. I" cllnu,l ... ~,u,l"g 
tu .. , \It (H (.t:cU .• ~ I(' 11I"lhH \ 
'H ~UM ~. 
Fo ur " I , " un 4' 1 ... ,d, ... III 11'1' ":"oluf,:w 1I1"'''n fl i 1111 ' fUll a. \IWtlt l.HUit 
,u,' .·, .. 111 •• 1. • 
I,. '·.11· .. " .... llHlI ' l ilt' "'11", 1 \\ , .. Ulit' t.1 a.-ttllluoht."' lt,lI o tl .. ," ... .. ,,1 11o u. 
It'd 01 oln "W&I t ".ttI ... Iwl ' ·'-.h·.u.· .. u .. ...... lImt·u' .. lJot'IH~ .1"I.w'III'11 111 I) ... 
tlr" 'I' " ,Itt' r ., ( tlH \ ( ••••• ultl .tt •• dhl 11\' f r ulil flU' "huu '. 
1.1 \1" ",./1 .11 ' tllllt'lh,"" .. • ..... IIII It." II I'" "t<n- liO .. 't1 _1 Ift ,'t, tl ... ~'''' !t." ,) IUt 
l ilt · hUrI ,ullt.,) lJ.ttl",·r, · t'u l u p r~ M.-..,I IIlI .. do~ fu ltl", AtulU:"t)JIlt'rw 
. 1:'::1· lIt " l·~ IUlIIIl·dl ... ,,-I> 1 .,·~ ."1I h. Ul 'u r ,lW"'l tilt .... • r ... ·" ... u ,h.lt .. a marL.t. .. t 
Idu" ( VI . , ... t:1\t'1i llf tilt' 1 IfItlt' 'I"U II I .HIl 
III ft.-rll ilr,)" 11I1It· "ult .. UJI. , .'IUI'" • .o8 tlf tull' wltl bU .l HI tllllt'n 'ut p..ar 
HI ttlt" •• r.'a •• dt).:.1 Io:r .tI.\ ttl tlw IU .... '" of III •• IIHHlllhUIUl. alld tin' 
.. o .. ult" tlf tilt· 'Ie: J/..Uil· t.·'u"I,,1I en- IUlgdy l'llunoall"(l. ' 
~lUl~' till' "1,1 - UI ~rIJJltiuu" I • ~I . , ..... lilU h~ ' lil ,It ply lilt.., tlw 
. It ' "U'"II1..,IIOII" II( \Olt'&l1ll' hl~t..,iul. The Jlnlfluru of tlu" t'tlt IUTi h y . 
1M!"' lI l lf' P''''''-ltt ... I ... allUVium ,"Ill h .. L.,· I" ...s.w tLc \'all~) " u'ld ..L ... t...lutt u~ 
Iht> lIl'I"'r "'10., ...... . 
I ' ll \ I'T I. I: I . 
Till. FII \I I III ... . 
INTROI)UCTION 
Til (r,l, ttlt! ' uh",,·n·I·.1 III rhl' rIM'~~ ur IIIl''''(' IlluUfllOlm ... tH.II"';': t'l '''') 
th ... tlllt"l 1"·rlUlt.. FIr .. I. "h' thu'-+(' III 11144 ""111111"111.11), nH'"l-. ... \lit' IIn;w 
1II11;.! fir .ldd, "'~'"" an till' ''''(or 11II1IIUn uf tlw ",11.IW .lIltl \\ I,,, h 11.\\(' 
"IIIlIIlItI",,1 tt. (umt, .It I,· t 1111111 ttll' 1,..·~'11111111~ I,r tilt' \uk.Wh· ~Idl\ 1I\: ~'IHI. "·III141,II", ... t' III llw i~1I III .. rnd. \\ hi,·1t ,1rt" lUCHt' I'''' ~'nl IH UrlJ,::'UI 
.uHl \\ hH'll h· ..... IIlI,It: Jtlill I'hU'l' .. trll' tu,. '. 
I'RACTURP.8 IN THE 5Y.DIMt:NTARY ROCKS 
Ol~'r'''&lI'I" •• - 11i Ih,' -.t-.lllo,'ut.uf.\ r,"·I.. .. lilt' (rudUP' . 11 ,. \ I'r)' ,·, If II 
",j\(iOI1It 1f1 •• ,-1It.· ~"'IIIII.llI11H ... t "\'f'r) OI&I('nll'. Th .. ,,\· an' IUH ... t. bUl1t1 HlL 
IU till' \"wln',>" uf th~ thr .... • ).:'rt·.lt '. ~. nrt· 7(fIH)"~ "I I :llrt·~., It lilt'. 
"I,.dl h.Il+i I~"n lr.lt , .. ",1 (rom tlH' (ft'limli 1U1llt.' tllrflH~h tilt' Bulll!)11 U .... ·I.. 
aud Eur..1.. lUll 101I1I"'l' lu tilt C("lIh·lIl1i,.1 J:UJ"\'"'' In_lit'; Hit' \1.1111 1111111. 
IJJIIt". , .. t.h'l. I .. , ... IN""II t n.,,·I·d h'o:" Ihl~ 1-:.&.:.:11' lIIi1w cllruu:,:h It.,,· (frat,,1 
' .... troll .11,,1 ~hUHlllulh mit ... " f" lilt' \ J.t\ 11I1I1t'; nIHil ... • (;I)lJhn ·!-tluu\ 
lluUIIL.UlIlum', "11,,,11 t " It'IH I~ frmu Iltt' IlIlreli.'rli "1111 u( (i,odl\'a '1111111 
l.ulI .... Ill.: tllt'"'ol",t Ilunk .. f .'U.It\ l' ,tl1I1 ,'Jt)II' HUiIIBC"IIU' In l)r.lc:ulI 
''"It-h, UlIII I,.,,, 1. ... ·11 ( .. lIu"f"t1 nlmH"t (""HtfIlUIIII"I., It) flU' worl.l'u.: IIr 
I I." 1,,"1, ..... "Iwll' ~~UII, IIl1lUlmJ,:. , I h, H,ltlll \, ~Hrl h .. ·rtl !'II~. C • •• ff"' ....... 
Hn" '1'", .... 1, H, .. 1 U" ..... ' wi ~ttrth :-;t..tr illlllt·'. Th,· u·'clllr.· ... I&I'· 111" .. 1 
rf .• dll~ IruI..,1 III "It~ I .. on' It'tu.!''I.Ult IH'·I~ lIe huu--.. liilll' .11111 In t ilt' 
tllt •• rl/lf.·, 
Ni,.rt't "'fit , lin- "",tat III.t\orH) 4)( tIll' rr ... l u:-,·. , .. nil til tilt' 'L, .11141 
:-;\\. '1"."lr"'l1"", I,ut tit(! IIIO ... t lft'rtlj,h'lIf \",It~ 11111) It Itl" Ih·~n." ... '·.\. ... 1 
lit' '· ... 1 Itl tilt.' Ult:'tltihili. 
"h .. ~ Inu·tllr or tit" S\\', luad ~I .. flmulr.tIIt ... ar," fit,' M) •• lHllUl,IIH. ,." 
III"", tlr tilt' ~ E .• Ullt • \\. qUllllr,uat TIl." rt·,.,,1t ('Itllt'r hum ~IIJtPIII~ 
"ltlllll tl .. , 1"~I,IIh': p1.IIIt''' til ,h" In"" ur (n)lll tlu' ... ·h· .. "'·II! I'H'" "Ult' 
•• 1 .... HlIf' 1t ... • •• 1 "lmrp tlt.· \un" 111 tlu'",,' 'tr.thl, '1'1 ... (r .. u lurf' pl"lIt·", an" 
u .11 tl \" ',-111'.11.11111 lJlun (~ .. Illp I :, Itr \\'. '" nil .u,,:1t~ '" ludl l,. rnn'1~' 
It, '4 llldil -; .. ,11u- ....... t dll.PIII~ fn,,·hlft· 1'111111' " t .. '1I11: mote (r "Wilt III II 
tbu.: "tll"piut: 1ft tllc "p t. 
,",.,,.rlp'" /rfU"lflru.-TIw ~.-S, (n\oC,·IIHt· ... IIwlluhll": \ ',tl lllllflU IIo IJI IIttL 
IlIun' ,11 :.11 111 "01 I Ilr Wt· t nf Ih.~ m~ltll ... tI, tilt'S. I.·, I: .. tIlt' ,',:!J 
bi., 
.·U\CTIH.:.. .... tiji 
1.. •. atlll tlH~ E. \\ .. ,r,· til IUII' t ~,llIl1ulunt Ollft Ibt· -"tr"'"I:" I InadHrt' .... 
Th('-...I' Ir,":tlln~ nn~ alum,. • .In I',"'" \ "rt 1I',d, 
or lilt· .... • rh,' ~. ~ . ,u,' "l (,'~ tlu' iliff I IIU,"lft,lIIl. Th" l(nlulI""4111 
'(1lUrt /ll ,' I~ ,... 1 .. ,,(oulldlJ ht ",(1 hy th'l'f"'.1 tu t~Hu .... ,1 [tHo bt'tldUIl: 
III nw.;.t ph,",,(', 
Ttw ~. I.·, E. (r-.u '!lr' ar II •• IlIlIllnll t· ... t .. 1:lll t· at 111 "1IJ:1t ill! 
till' ~. ~ , (ra.t: lllr~'4 •• lIuJ till S . .!; I ,Hut tilt' E.-\\'. (ractun: .Ut' 
,o.l .. ll) n't..~u1:Hi/l'tJ \H·C".Ull'U'tllt ·} nil "II ... l"fmtllir.ltlltll . TIlt'. Ill' .. \ Iat 
f.lIlI. hu-h ('n'" (rom \1 wHlwtl. (,ukll til tilt· !\urctlt'r" ~I'Y 11'111(', 
I" till' uW"l lIupurlOont uf I Ill' , "'It 1 Ila, .& ,II III.lrl·IIt~lIt tlf I.I~"I (f d. 
,\ I.III;.! tilt' (I,U' "'1 nr tile It,,1uu,..u"IIl,Irl/lft. tlllll IIi{' 1·:u n ·I...1 lime 111111' 
tllt'n' ... ,' tl1.III'· 1:.- \' ·. (r.I('luff·, h ... h hau' rltuhrd tlli' ,',,"htcll ... tll' 
t'~L"1 ur ll.f" ,«"l'''t. ill "-'u'nll 4·.1<1\t.· "" 1II1l"h a14 ~'tJn (f'{'t, bur It Imlly It' .. ", 
lhull lhi !'illlllli\r rnu~ ltlf .. ,,('r,· nit ".-.1 III ll1f' Ciuilhvu 111111-- III' ", 
wlll·rt· ttW30 IIttt'rn~ pt .\ htttt .,( ~ht\t~ 111111· ... 11111(". "lIIdl, h"",olIlIq' til II", 
I,ln:" t'ltUINlt II( c.,thou.If',""l III.LI l,·r. J:I\'I~ uO. (t"lHI ,,,tur" 11('11 fl't."""1I1\' 
hr .. "t·n. ,Hid 1'4,· •• 11 ... 1 ·• .. lIuk .. h·HI... . 
.\HII("d,nl,tr (rm·'I."n. - \ \\' ., ~ .'" .. -, \\ • ~ , ~") \V"ullil SI:. fi 'Cur" 
wlut. ,un ... atHI) p~~IIC, .lft' mw'" h~ ...... l"-rAi"'h'lIl rhlUl tI tl nlb!'r ( ral' 
tUft·. 011111' ... tr •• IHlt·~1 ro.·l-.~ Tht·II!.4' (r.",ture .. un '" ,"all' \I·rrkal. 11111 
11.11 .... · wlud, aft· IUlrall",1 I" tl,f' .. Iri ..... • IIr thaI tlK' I.." al,.,.) IIdr-lllt·1 tlw dip. 
,.1U1 thef'f,run! .hl' tl' til,' ".L~I, .tlul II. "Lre r 0 to titl' Wf''''l III 1tilr:11 
oltll:k ... 
C tf I)H~" tilt' ~,_''O \\~, .1011 ch.· ~, ;L; \ .;u ,. till' IltO"t ,ltun,1 III. 
Tilt' ':!(J \\ . (nU'llIf . rl'.J'uh 1.1rlo: Iy IroUl that "IIPI'III~ IIr 11U' 11111l 
\ hlunl I 1" ').1 tht' .. tnlt., p.t ... t t', It utl,,'r, tim ... fonlllllJ,:" HltCll ,. PiW4 of 
m.dl (111111'..,01011 • 
Th(' ~ .• J,t \V . tn~llln'" nn·l.'ollHllfil ttl ... 1'm II hut " 'ry ItllllrJ' 11.·, 
11ft' ill tho "tnuith .. 1 n;ek- alf'uJ,: ,·:llrt'k., (;"Irll. 1'_ !Ito1llJ: b..cnt'(·I. t1.t\ 
lIulll,," II. ~ ;.1111 tlo I·:u rt·k 11111 ~Ioan", . \L Itll' IH.illt II ... 1",1. 1.1ft. 
hnrply (r, .. 11 " ~ . ~'H \\4 .... tnlrao .It tilt' IUllt "1U1 111 ~ -; ,t \\' . ",tnk,', 
0111)' to r""'UIlIt' Ibn ~. :'.'0 \\~. -"trike n \. ry _burt tll~tnllNI nnrlh. \\'h,·r,· 
Uti' 11('11"l.lto.)."rl (run, thrir rwrm ... l ~trjL I tit.' ~ . ;J"; \\ . tr.WllItt' h.1\4' 
b, ... u ennuI"(1. t .. ""th.',. lilt IUlIt'h hrt"Ccj tJUIl or tl", ,.tttlt.'~ 1",,.,. .. ,.,.,,,.,. •. -1'1. .. r hlt,'m f.r tlw \'uriull" fi u·tun' Itl IJtU' .41101114'1 
un' \ (Ory (·OfUJlI.· , ulIlI,hm"uh of t"IUJlre.lH'n"joli. ~ (ur u~ It I po:",,,,, 
1,1 ,1 to JWIF:f·. tll~ lOaJorlty .. f lilt, (nu"llIn'~ "ro"" Lur IUHf' lIut ('II"'~I 
.'.Irt. tlllU'r ,1'IH' l"'~l·Jltiflltl\ Itl II" .. Chnt h.".· h.,,·11 IIUlt·tl ,Uf' alOIlJl 
I/ .. artllt" " .. 11:" an,1 ,10 • I')",\J" r.lIIl1 .... 1"·,,, :\.-~. I'm tUf\' "". 
!"ualtl-fl I,,' t·:. \\" rnu'lurt· .. : "I~ Itl ,lit, lilliit' o( "!urt·J.n HIHI (; IM"\.~ 
\IOUtlI01ll ..... wtH're :i.:.!ot I : .. ~ .. t. ~II .. I 1:.- \\ , rra tun'" un' ~'f'U U("·.1 ' 
MIHnall} til hr"otk tilt" ,'ontilllllt,} "r til tltlu·t (ru tllre~ 
UrI""O" .. ,,, ... ,,.,,,rl"I',..-TIt,, ~ . ~. ("-U' llln."" \\' hi~" nn° hy far Ow 
nw .. t ('''nlinlHl, nrf! I r,.lIt·1 lu tlJI''' ,01.. u( llll~ "llll'IIO" lIull al~. UI.~ moot' 
..hlllltt.llltOIl th '''' hlllhur lhl!t "\0(,11111'. Ilt'rt tllt1tllnua ft\ "I',Irl)' 
\·('rllf"al. Uti th t'" I hllll', wlll'r'~ tilt' "lnatA tilt." I"w 1UJ.:1t h .. '11 
mr 'I)" t· tC""t'ed :.!.i • IIJu)' ur nlfl C'OUllnOll, 
7 II~TI!' )/INI~" '" TltlfT, I rAil 
Th., S~E. (lu.1 ~ I·:. (n .. lU .... " 
or the "yu('lill(", .. lIett' t ltr) .', 
TI. K - \\'. ~ ,,·Iu .... · ore (011".1 
III T1' .. o( ltalln('<1 rtK'k ll. 
m,.~t COlUlllotl III th.· uutllt'rIl .. 1111 
11.<· h.~1 .• 1 "r ... I~ rllll.1 .1111:1.· •. 
III tit .. I (011 I r ... 1 I\n.1 uorth " fll p.ul", ,If 
T he SSW. (n, IUrCA ("liD 1"10 I)' Ih,·I ... ldllla:I'I"n~ ,,( II ... ,",·.I, ·m 
hl1lh ur ,II ... JilynrlllU'lo1 nfltl till' S\V . (rnelun- un' (Huml III II ... IHIIt' ,.( a 
huq. tlClur~ nf tilt' trat I,·.IJ;: llJ "'(!!\tt"lll rod or .. :un.Jr. ... (hill,), 
TIlt' NSI-:., ,· f·:. alltl 1-:.- \\' , (rudUiP ('ro the ~tr.trilk 11nll .UII) 
"IMl~'r If') .. t\' (' r .... mecl ll1o!'tly uh~'lll'ti l tn .!If! S .- M. (rUt-tun'" :tlltl 
N'Hl"" ,'I('lItly 10 thr fIlMing. 
11 ... :-; S\\'o (n\("III" • "'bkh Rrt· p~mll.1 l" Ih.· h ... ldlllj! ..... nil .1111 
Ilwlirne IIr thi\ hll.H ns: or .h ,· ~ t r.U.' nlill •. " a n'",ull n' th~ rulttlflJ! 
Tht' S\\' , (mr l un" ure' ul .... J .1('pt.·lIlh·nl (III tLa I(lltlill~. ,.lIIlt' til .l·u,' 
NJUflnl"J to the znnt' u( IH1rJl"t"'lrllIs,: or tut' truta. 
/(rllJl;(JIt4 10 or r '~lt".J.-Tlle 1110 l Il rnlioUlwt'f1 (rnrlur ... " tN'lItl rlOr II 
ntl &Ou lI , fUl11 t1l1&, 11,,· kt-lll'ml tiln-c:i,m uf uti (,f thfl flre hucillOfl. 
Tlwr.' In'. I'HW,·\-,'r. m ny In 11 un' 'K~ht· " ,,"t1 l'oflrtHluII II( I.lr~t' tn" 
100010 ... hlch (0,11,.,.. III olh r (rurl llrt!". "" III I "" r -ni l IllI'r I. IU' 
frartn. d irer l lUo knowu .hl 'h .Ior·" lIot ,.'un,' 1'1~ r,afTl _no or 
" t"ill lUaU r. ..\ Il t-otllr ~I" hI! tile lI1aili tllrN" tlO1l or Hit' dt'l· lJcltll , 
hOW't \ \ ' rr, the~' otll('r form 0111)' ,I '('r~' I'omall I rt. 
The frar-tllr ")IIf'h ( ult un.' hndu .. ... IIrt" ~- (c .. , .1011 "illl 't' lit(")" 
b 'f' ('nul'1'n IMmlldltl 0,...··1 .. ·.1"11-.: fn"'ll.tr ... ,.. 1t I Hilly po .... hlt· I', ,ft" 
11 1IJ:1I1 h th "" [I" lal('r frtu:lu..., .. bo .. til ') e lu.,I1)· rm on' t..,,\o~ . 
, If/,.-Tlw (nll' llIrilll .,( Ih. <e<II01enln<l n ... k. h.. ,.-ult.-I (mill 
tI" •• IY""OII • ('11111, whit-II M'orlll.d till' oln,llIl .. 1 n ... ka tI( I h" 1'111 I!.' 
~ IOUlllJ,lIl1 ". uti w, J..~t t \;('(00' the millt'rnllr..nt un of tlat,-.,., md,fl.. 
(ur the n ... ~ t)(Mtif"M (u1l0,.; ",cry j\ UI"(" tll~ ' IIOIi kllo ... n, 
'n ... ", art· hut. (f'. (n U' IUrf' whh'l. rmlt 11nt ore l.t()tlir , and llu· .. .e 
tit. u"t ('.,U'r the I~U."'O-" n'JI(.",., t1i t')' 111 Y hof'! ('01I"i, lrrNl olth·r Ihtlll lilt'" 
lutu'r, 
' .1. "",,,", f" ,.,..,.....\U> t 11 
TIIlI Irolt'lnr.' h14·11 (,mil tlw ort· t~ldH" trrllll ~. ~., I : .• ~ I." uUl I 
a.:.; ,- \\ .. anti _In' 1'( Jil ter orJ~iu tli II ltlt:~ millenllllRllU1l ,1I1t1 tlMn Iltt' 
J!r t 11I"'j"nC), (J( IIII' fr.u-tnu· . hut IIU'y " 1'ltl"ar l" 11>(' oldt>r limn llll' 
\'Oh"lUlIt' .. wI 1\ It,.. (ur III 1111 _ hUH! th,') "tNI t r; 'N iu1+, 11w 1,-=lI t o,"l 
fUl-L,,,_ 
'nw I ., \\" rnwtUlf:IlI IIlulUl til lr;wllIJ,! tll~ l-onl&ct If( the HHhlll~11I 
'l~mrUIt., ,ull l I:ur L,,, IImt·"'tol1t" It \ I unl tIIlt.'r ..... ·IM all) u( the L,110\\ II 
un' 1""11('1; h • ..-t· their dlr1HJulH~1I "'lal UII (n urt"' tl('I"') Iholl I lint 
.1"l~rlUill~1. Tlh'Y f(' uHllnuht •• II) I,hl,"r tb u the ,'olt tlie' roc·kl'l. 
l)(\t0UUH'1Il tht' Iwrtlwr1l I. ,nt u( .Iw .hotlfl."t they h ",'(· ~II (uuucl 10 
till' at Cllt' ,,'tin ('t. 
TIlt" (a.'t whieh 'Ut' ('1t:,,,ly lIuhn~lnllln· UII t'"rl) l4t\tlt' .. '" rNt' tlln·" 
tn'ml'II'; NS " ., oru! S\\' .. ronlll t I Wil l i tla' t! ('(urnH,l loll tI( tilt' truta.,· 
wlud. w~rf' lilt r Inu.'rM'C u .... by a raf" I}rr~ rmctu tr('lIIlIiD~ ~ •. ~ " 
:;:-; E .• ~B .. Rod E.-\\' .. 1111 III.h IIl"Y hll\'" 1,,·vll llroIlllc ... lhy Ihe ("rre 
... IIId, Ilitoo III~ a i o( th ..... lIl1e. Th,' IIIIo'rr I till". o( tI ... ( ...... 
tlln- 111(1.- t(': timt tht·,. Iu.\ \'c 1I0t. Itt-fIll, ("f'pl ill tl r; .. , ..... lAt· • 1'1;&11 
(ur lUi)" "HI"hh'n, lil~ rot L, mu\t~lIu!u t 11u-y prt'\t·.lt"'t l II,,> rnhwraHta 
tum, .. \ \cr) (l'\\ (r.lt'tlln" (ullo .. , .. 1 tlw m(uernUI. tlma lut l'rt'If."'ftied 
thtl '$!rH'Ou", ,u· ti\'H~ _ 
TUI; P-UREKA PR ACTURP- ZONP-. 
/'r.Ml1ry or pr,....,urol /rntl.,fr, -'rhuIIKh (r.'('tur,·~ \,re Iln·~·lIl ()It 
(-\~n' haUiI. ltwi r ",rt" tt" t ~le\·t.lopuu~nL ""otr ":utt'k" .. III tlu· IOll t ' 
willch IUdll.lo· III ... o rL ioll" o( tho l: errIlOl, Ih,· lIulllon II ·L. II,e 
Ell 1.lIlI,lInh,llh t:elllC'lIll1al EllrekR 1IIi11~ The ("",IU'" b~r~ '"nn,1 
\;tln"l! too bOlb tlw I'MIICII •.• 1 011 II,,· uoordh.RII· ""rw 
TII~ ( ....... H1r~ 11\ Ih.· Ceulcunl I BUN'kR. wb l.-b I. tb., n ..... l .. lIIlh.·rI) 
o( th_ III hi ,\>t·lona: prill 11",11)' 10 Ib<I ~ . . ) 1 '". Ibough or' ,. 
(II"IItI '>n:a>OionallyolI S\\'o 11.1 ~~;. (,.. . lurt· ... Inlb ~:n .... L 1IIIIIh 
(melon- ".1.1 III to ,I, ( '<nle nni ,,1 ~:ur~ " ... al.., (or tI,~ " ",01 I·.lrl 
N.- .. yt'l J:"lnj! portIo Ih Y J:"'" ... } .lo .. ly 10 "\ . III? 10:\.; W . INI.· 
lure' II (~r nOrllo l1li1110 lIulI l.",. II('('I..1o n,I ... .I111111 "hit'h I'Olnl III Ih.· 
lIulllon . lI...,k "tI (; ~OIi ., 1 S . S. A.,d ~. (II III I;, 1:.lmrll""· lIltaill 
1 .... IIImitl leo 
Tb gr I t ~ lurlnl! III .... II \l('t,,<,<·., lhe 11 .. 111011 Herl. ... " llhe 
Ell. ka 11111 ah" n .. , ... h re r o( II III .IIr !Clio" rtl "",,,mun. 
T" lh. ""utll, Iboul!h """r y III "Y (J"1I('III'" ex, I, thtre ",.., ~ .. 
(r .u..' lIu.o (lit~lJou ,th S .-t"\, being the m08t commOIl. Rnd ,,, th., Of)rtla 
tlll'H' art nftltb r Nl r:T t numtH-r { ... rta("to~ unr -', til °1,nwtur 
dln-NIDOS ""In ,b . olh.r ""rllonl Ii( Ih lOnr, Ih e Ilri'II'I ".1 "1"'""1 
belllJ: I' nalld to tile 1H'<.I.lillg 1.11111 o( Ib ",rat&. 
Th~ or ""'" ... hi Ib la (.....,Inrt! luntl (,,110 .. the ( ....... Inre pluo·. III til It 
var) 10J: .lIrt!1·tion.. III the ( ',-nl"nlll I ~;u ... k .. Ibe .. gtll rul oou.,... I. 
~ ,_S,. ,,"'lh millor Irr gu1 n tl ~ tlu to th .. -ir dl')k,rtUtf' nil in t ",f'('tan~ 
lI ... u""," III lht Eu"," 11111 1111 ... •• u~ tI ... ""'lib I'nd, 110 Y "I"" lr nil 
Ii 0 TI'TI( ' )i1.INt. III TIUCT. ''T'" 
... _ ., but tnrn JtMv'u II)" t{) h~,' l't!."it~ nlll' lk'nr 'II Ilu' .. :ur.·ku Hill uud 
'l"lIIoll_»' 11I'n... ur 1II. ' "I)'~ . ;~j W. N"MIo .. ( tha lIullloll II. It 
IIhl"fl. If) tlu~ 1\1141 the (iemiru Ulin~ tllo)' tn .... tI S.- ~ . or ((1>" lh.+,,:.'T\' 
... • 0: ... ~ ... t or ~ .-D. 
In Ihe two .out', m mill tue urt' l)Olll~ n.~ Ii .rly \.~ontlllUoU DtUJ 
Io(l\'~ II gre t "err I.· I mnl: ,"ulllI tb 1101110 .. 13 .. .-1, "nd 1;<'lIIlol'"I1J' • 
IIC<·h.lI)' lIortb "nd ~ .,(.h lIullloll 1I~'k .ball. Ihey "' I .,"" -
tlnuouo IUIII b \4) but Hm lI"rtJ I rang. • Ib I II. o. 10 lloi. 
,,"rt .erly l"'rUnll o( th~ ,on" 0 lalA II( lIulllller O( 1'118 ,h Ilt'tI 
1".111' .... IterI'd ... itld)' "lonl1 tlo lelllllh, btcAJlb •. ,0.1 del'lb o( the 
OM' IOl' t', 
I~ltdn,., or IIft., ..  iNrr,,' /rlltlwrr •• - The I",('r fmeturt.. u 'r\ ed 
'" tho UlII we' \ery (c"llIlIlImb..-r. I·:.-W. ( .... ,·t,,"' .. ere (ollnd III 
nl' or Ill" 101111 1111 " ~. ~ I':. (rat'III ........... ("un,1 III Ih~ ('ell tell III I 
i-:uf(·k .flitW. whH," 011 Itt two "'-: •• u,,1 ,S\\t. (f'a.I~ tur ... ~ Wf'ro ot...&ervld 
III II,,· Eurl'l., 11111 nll,1 11,,111011 ' 1.1 .. It D,llIt .. 
MAMMOTH ZONE 
The llnmmOIb (n ... t~r~ :Lon~ 1m II Ir"'HI~ 1 ·1 \,·Iopwtut in th 
It rnmoth Ott A tUX will I\UtI (\ tt-nthl Iwrthw nl through tlu- C; lid 
IIl1rely 
ure-.aom 
\'6 tlarlr g-n'at t d vt'IOI~ 
lid ''''' I rl!~l) the re.ull of III'I,hlll IUIII( 
lro""ldll~ N. 
Ht.\C"T' I E.~ 
0 ... • 1.~Ii,· to the norlh ... hh Iho Mnllo o( Ihi. f. lilt an' nnl eJ "1'1)' 
uOfI,·..,.tuud, I I l no c'()nn "Iiull betw 111 tlU' two 111&.1 Ix't·u Mit b-
"~hed. .\l lloe ... u.llt'rll elld o( Ibe llRmmulb tb or (orm< I I'I!~ 
im-Ilular ~III1'II.· 1.11 1,.,,1 "hlm",')' al 110 1111 ~tJ"n o( tIIl,'prol 0 UI'M 
anti lid" on .10:': "' to Ih~ t''-'-'''It IJu( til 
I,'. K TI, 1',·1.,,11 olan.1 II rly \ 
Ilor" ("II ..... ~. . """Ill ill I rt. llA!II hi Ii. Ito..- ~ r. i. ~. 
I.; 10 ;10 W .. ",I n ... rl), "aroll'" 10 llo~ .tn!te nIl dll' •• ( Ih .. "m' 
In 11,0 ~:ugl lit II 'IXld, tr.,,,I •. , r. _ dell"'" W.II( ~ .• I,.,",II I I" a'lI 
tnlhll ,tinD huc with ,·(·rt.k.al .IJ, .. 
TIo~ \'ert'cAl rull~~ o( • btl (In' bo."~ \·"rit· J!TI!'.Ily. Th Chili,,,") III 
II. llllwlUolb b", I"",,, ''OhltouuU' (or 1110"" Iholl l ,r~1O r. t. whll,. lloe 
0 ... • 1 •• I,u wl. I ·I, (ollow .hnl'l·~. • ("'rllIr ~ hllv n mud •• ," II r 
I tIl. ·, .1 "~,,t Au,1 I", I 1':; t lie I' tb,· .ur(u .. '. I" the (;rallli • 1I11"~1 
Ih. '''I' u( tI, ~real tlr "",Iy no'" helnll "urk .. 1 _'ID 10 b vc Ileeu 
'Il'.ltly n 'h"u alld (ill' I 1..,1" ... tI, o .. r( 1'. TI,,, Aj,u and ~:a1(1 On! 
IMI,,· •• o. '1,,' IIlh r 111"1<1 •• lIm",,'" in I," b.'lo ... 110 .lIrf< • II,oUIl" It 
i. 1,,,.b.,I.,, • • h • (UlU .... d~ .. clol'U ... llt .. III .I",co\·tr nlb I' 0", ", .. It.·. 10 
II ,.( lit_ tnill • 
.·~rmu/nr' or J'i'f( ",iu,n'/rm·tllrt,M.-Th4! nnly ub~nrd pu t .uiu.... I 
fn' lUte I. I" the AI "'Ulo.I,. Tbl It,'nd.~. ~ ""d lud",1 n 
Ir"'ltulnr I,."d. VIln lUI( In wl,l.b from ~~, to 1110 (!It·I. u( "ruk II rll'~'l111lJ' 
~ II'" 1IU1 o( II",. tOD~. It i I~II"II rly kno .. " "" "TIt Ulke.' 
GODIVA.SIOUX MOUNTAIN ZONE 
11.11"10·1111; t lb~ ~orth • I", ""d """IIIIul"l1 IIorlh t W Ib raIIl 
Id" o( 10U,< lfIlUIIWII •• hell ollrtb\urd III (lod,v ~IounUlI". ,,",1 
Onally lI11rth.nonb,,· _I ' 0 .lre nurlb .1,1" o( 1111. mouol n.' Nln. 
tinu0l1l\ WIIIH'( ( ..... :tUrtl tto til ,-" tlCO h'ely ul by rulD "-"1' ' Iogs 
nd ha yieltll'<.l" .. try 00011,1 rable mOil "I of or<" 
1";"0,.,01' prt.iurdl/rndtl.rt ... -Al til MJuth end tit Utf~l prolfll . 
II "I (melD pI II Itrik N. . ,,"1 ~. :!..,~ 10 35 ' ~;. .... hll III U ... , II' 
t".IIWltIlUIi N. ___ . lid ~. I.j? K (raet ..... · are 10111 bUllllant, "II ot 
III~ lIorth eml lb.· ~._". alld N. I:' In 3u W. ( ..... ·lllr~ ,,"'IVall. Th y 
.,.., all \. MI"',I. 
". tbe ItOn .h o,l,~. 21,'> I" . ;,? W .. rn..·lUre3. Ibollllh I'rt'N'nl, re 
\(~rJ murlt Ie OHlUI I,I CUUUM Iha .. til .. ~._~. lUl l) ~.!.!:too to :1,;. '> .,:. (Ne-
lon· ..... hll .. I the IIDrth e,,,llbe "IV."'" rt"1 11011 I. true. tl16 N~K 3nd 
NI-:. (rnetun' "1'11111 ""llonlin I" I .. UIP :~W. allll N\\'. fnu'lor • III 
Ih m't1 w" 111''''11 tho 'IOIle:! of 1,,", ""l O,,·'i ... moollluloa, Ibe 
~W. od N 1-:. (,. .. ·lUretr l'1l IIIUlI) I ""llrely lit, RJI,I tI, ft ur 
... hiel, do 1101 1 ...... 11 I the!M) mountain- 1m! III rll(lrt ""ltl, .. 10 tbe 111. 
of u ... '" ",..1 are K - W. n UI'I' T"~ro ' m.., Ihe~(ore, 10 I in 
the fi tllrea a 1110", ,1,0nu min m lit III n In Ih olb r t .. o 
lEOn • ,,",1 the rlln-in.: rouII,1 I ' Olnun.pl" 011 o( III f'tac"' ...... 
I ("~,, I,rob bll"y Ilyu ,,,,Ie p~ '"01 "0" cl"·ely coun ·ted wltb Ib 
(oldlul( (Ihe nlll' • 
Ii 2 Tl~TI II I I. DII\TIIU.,., IT II. 
nd ",,"Ih o( 
I"~ IlOrpb)'. 
"ml 'lllar1&porpbyr), rt' I",v~~ by 
• HAl" " KI;>o . 
l~n"';p61 t."J •• bc,n/;a.d" f , .. r l tl rN.-l1l rf' ItPf'1u·. lit lwo 110 m rL.t"f1 
d tr"'~n in 11,,- hl'llOrlall' or l'fI'mln.lI .... o( Ib (raclu.... (or . ..-1111 
III OI'rlalll I .. Iilit Ih~ , ', 10 W ulld S. . ~ III ""'..., Imporhull, 
III ollorr 10ClI11I11' Ib"y A", ~III"T "81111111: nr ."00"11,, Ie 10 110" SS~:. 
antt ~E.I"'tlu"" Tim ,10 tI. lUiu nortt.or ,lvl'r.'i tY-lb : ... u· 
Park, Pour A. .nd , IIv r II ..... -S. I W. ",I S. I:;' It (nI' 
to lln.-domillnlf": III til mht~ .. 1t)1I~ tllro .."rlla i.t nr I)ral:1I1I Clul..-h 
N. ~'O to:U; K. ' ..... Ior 11I'1 .. 1'"I1II1'I~ •• ,,1111 III mtnr In III~. I or 
!oil: r 'II)'-tll Marlll W hlll\:l. .. o. unt.e..m, I'udllll'. J .... lIal>. Ro<l 
olb • ..-S.!!.j~ IJI ~:." ~:. rn.cll ....... I,rt'tlomlnalt': loul .lIlh .. ' .... ·Iur' .... 
die oul. lIeRr I h ..... lIm ular), r,,.,k .. 
Sn»adn,,/,u,w..,. • . - TI, Iml'omnt 11I1,.-.lklOo lOt llot' f'me11l0" o( 
Ib....., mc:~ •• ..., \~ry 'ew. In III S ... n_ I ....... t'I'I' lIolffi ... 11 rio .h ... 
pl""",1 III v In ,,",riDIl ' ... rln ...... bollt 0 ~ t In h ..... Th. 
trtoded N. r.iO W .• nd S. ; ? P.. 
"~.-Th 11l1l1"Ot •• _ 'k •• n' or T6tl.ry III{t\ n.1 1'1'0 bl, ,I " ..... ",,: 
b(,Dr It I 0111)' I" Ihl 10 )' 110,,1 ti", ( ..... 1" ..... I" Ih I:D n' I'flC'b 
am I Ie T rtlary nr arl, Qu l<'mary III I:t'. 
RELAT IO N 01' I'RACTURP.a TO OltOLOOIC STRUCTURES AND TO 
ORE BOD IU 
In th """1111 lltar)'" b Ihe lirill p I rn.cwriOIt, ... hu ~'" In-ady 
.r..I .... I, I. S.~. and SSP.. Th • . n"""nu,i. Iftrll 11 I)n Ih .. "'. I 
lI.nk of Ib ",-"rUo I ~ • .,.II I the axl" o( Ib~ aYllrUn .. hl~h i t11~ 
.lnorlura1 ~ III", o( III olrallnt'd r'O<'lta o( IIoNe nJnllnlalll Th 
SSP.. " ... uring I uw.l.llrun(lDIIC""1 01 Ib~ oou t lo end o( I" a)·orlillr. 
TI, On' bod (olio ... Ihe S. .1\ ._ larll I), bu t lorn (nlhl Ih~m 
r ftsan ..... (or .bort ,U.tall only In ""Ion, to Ib~ :- . H. 
tbr colllinuJ I), or the 11 ...... 11 .. r~ "0'" 
I oUTt'I, 10 tI. 
('II I'TF.I! II. 
, ' lIt: IIlIt: lit: ....... ·"' . 
OZHZRAL I'ZATURU 
)' be jlTOuJWd HI.tI r 
O( 
1A1I.lth _I 
.1 0( nrall n 
.'ii/ • ..,..- Tbl. In lal, .b\ II I roDII""" to tb 01.\ ha In bolh III 
Il<'fIlDltntar} and Ibe Ign 'U. r 1<0,1 mo~t'.-.nllllf)nl)' ( .. lIud ",ll h 1I,,1e1l 
tb"" .,lI, I b~ olb r ml"..."I .. IIoOt' II til t, h I if""r 0 ...... III Ih 
lI.I...u\.fl IIr tI", IIm~nlary rock. are. ""lfyrll" 0' "'. wloklo ", com 
I' ra'I\ .. ly (mt· fro," unlu wett,lIl(. nlltH'nw... III Ut'll ur lb., 'ra.rj,t)' 
rlll'i "" 11 .... 1 on I'n.lo I ",I b ""'I nok,,1 (ru, .. tI,,, ullwr ""oe I 
thrnugh IHner"III'"t~ III al(Jlubihty, IfIO thut It. ,)QCuni .. u C llJ: to ".'10 
",I co,,"Ir>' nock It",,,,'llUI. 
• Ih t'r toIl...u oc..'CUI"A .ith clw uu heft'tl t"fIPlwr tulnl'ru~ hut .. nvt 
ull II M<t-'U ill Ihl,. .• ~ial'Qn. l,r lumLly Itre'o U~ 11m ('UI'lwr nun .. ,...I .. 
ar .. tlat'" Dr t to htO tl~Ull'o~1 II)' ,,~itlllll1ll roOhuhfll"'-
/ ",.1 <10,1 ""I'P"",-Til e 11 ... 1,1 ...... , Mrly ,1\ Irlbul .. d Ibroul:lo,,"1 
Ih,' "N> t..11 I" 100,10 II" ...... 11", ula .. )' ""d Ibe 11111 U' n .. ·~", ","I I" 
Uu' H\I,h· tOUt' tU,\< U"I,"U,' ,U"ufH'r, Iholl,::11 «lit" I, (I ", .......... tl) ItrttJOfIi ' 
in •• t ...... flVe'r the' I "'f,,~ r . 1.-r .• tI i .. "I .. )'" hUlIll.lOt. in lb or ... • lu· n~ 
""PI"''' l"\lrel) , ..... 1 IIII' 10· .. 1. lIu.1 111 mn,,), ur Ib 11,10 III .lIllrei ' 
" .. Iill'::. til.) h' .1 tit re (numl III thtt mt1rt' 110rtt. rly mill or .u'b 
o( ,II' 0,..' WII '. ~\'l'lhl~)1 UlluutlJ. b~rt lL o.l'l~t "-IDIt-ut at lOu .. t 
maly .... l""I,. .,.,. lrat! .'Ontl"ut "1 tbt' nllt ...... :It .bto AOu Cbf'rn ewl or tlH'~ 
lim 
".'1''',,1,.. ".d •• I, .. "r .... d' .... - Tht· ... · r~ t"1l1lHliuti en .11t' \~"IU" n( Ib 
i ." ,....1'1 ... n~k. aUtI re II HI U ... "'t"Clull utAr)' roc'l(" Hili)' "'1""111,(1) 
ml ...,. r 1du.llMJd .... 1lIu Iht" l'I.I~r work IIlot', TIa y ~111 1IoW':\'l'r. 
II lu 111 no"" ~ I ","'I ... 'I _Itb ,I~p'h , III tlw '11"''0'' • .",..k" Ihry r"no 
ttolU :.n to 16 (t'"e . \t'r-t Jt ' u .. ln''OI bl) '; .... l~r f"f'OC. or t-Ij In or 
tbt' \ em, bt~reouI in tb~ J!lt'(tiUtf'fUar) JUl" "tift") " :')' bctwt"'f"u :. alul UY 
I"''' .... 111. I,ut H .... I1· l,rr.""I ,I), I tbra" ~ I"''' nl or lb" 11111111 , ... 1 
or.... Th~ .... I. 110 "'Il'ulanl)' I" l,n'I","II.... Ib,' " n Ib I~Q""" " .. 10 
tbt:" ~1i1Jl utar)' roe""'" They ~ u.,. t"ulUtuUlI In tlJ ..... u n.' L, • thou"" 
1I01Ut'IIIUt" llr~II" 
I" .1.i1~ 0(11 ... drl'llo w _h,r" " "I 1100 b '1U\e1l'1~, It U. 1'1 ... ,,1 
Ib~' 110 lII~tal. , ... " "rI,,-IIIIIII)' ,lrl ... h...J ... 1I11'Ioi<l .",1 8ull'b, 
aJ"'M"'uul.. (I I~u liD bt u til ",u.,.&, .. lJuullrwt. mint"raJ h. til IW'lh· 
_"lor,. l'OI'k. uu,l I'ynl ,n til" '11"-" roetAo ~: II ,gil", I", Ib.r 
with ('hlt"'I) ritt". and t nmllllllf: .. (he ,,"glnal OOI'llit'r Olin I", ~ 
IIlOf'r "hnod III 10 IIIl' ....dIm IItary nx- • Ib II In III 'lC"' '(KIa .... tAo 
• ph .. lrrl, .. , " .... lie bl Ddt, O<:cU'" onl)' n II) . 
Tb .. \~ ;:,. l'I"O,.,rtJ<u. IIr h ·e .. 10 IlUIoI b)' "~'lIbL IlIlb 0,..,..10& IJonl 
4(11 I" I. bUI It un III lh~ ,1i1l"",,,1 min ..... 1>4'11111 ill Ib,' , aoul II 
mon' 11,,,, .. 11 :.!I' 10 I; I .. tb C' \\I IIbl .. 1 ~:U .... " ... 100 10 I; In til ~u .... 
lilli, ::.'i4J I .. '; II. tbO' l1ulllolI , 118- , :1.:;11 tAl '; ,,,I in til,. Ch' u.ill', ~,UIJU 
to I ........ rd lllill .. til" ""IIO~ "ulllO'" .. r,1I v rluu. rulu' , 
Thu~lilh uu .I~ial tnLA ., re ttt".t .. or UllaJtt'f"i"tIl () tbt> ill,u\ t! 
ftlfU ..... ,1"IObll IIh c u ... ..., (allbrul .... pn "",I, "II or tb~ I'NloO'II .. " 
"r iI.-e .. \<. l(ul,l lIuo" ~ _ 11"",,1lI t.,.. l'Oulol, r .... Ib~y '" Ib .... tlU 
1,1r.1" .. 1 by )nrI or p~lncU,," ud .. oahl oot III'v~ lIlIT rt'd Itt to-
ri II, ... \,"U thuuKh tbe hdd brt!u 110 OIllI tOil. 
Au .n'~ ,· .. r:':-IU.ooo tAJU-"'IC hft",. "",KJr1l,d Ilrvtlu('tloa VI" uU.' rity 
A ~t:""~I"\I" n'I'I .. :U .. It': 
a I lilt.' , 1.\Tt,IIIJ n: ... 11,St: . t ; )H.:-l1Jl \\1TIl 'i':t"OSII,\II\, "lth 
A ST.\I,.\l 'TITt: nt' IY. •• \( 'U"ITY. A~1l MAI.A(' fIlTt: , " IATIW "1nl , ,\I.t ' ITt: 
8 AI .TY.llt.I' IJ)tY.bTUIJY. :.IIO"'''!; lit; l'l.TIIJII !l1I"1~"'\Ut; 
\lUATI.I' I·Utllol·C'T!-. Ij 7 
or l1w IIISH .... buy" thlAt th,' rdaU\ t ' IIIN .. ,IIh- t':.UUl'IUtUl'lIl" .. r tilt (uur 
imlklrt .tUl III I I~ iii tli • tlt'I"", ... it", llf" I.'" (ollu\\ 
•• 0M 
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t"n l'1 ... f 
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tI I ~J 
;.:.!. u«" 
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.1 .. :.t:H.U Il 
rnllu tlu" lIf\: ,,'tli11g lM.f".agnll,h 1C "Hille <00( U tbt&lll..~ •• 'cr.,.: · \ lu 
,,(th' .'u .... it'll- lt,hot' lO 10 1 or lOU. 111 lIlt' ( '{·nt ... ulI1al i:Ul k. 11U' un'" 
""'r"'!:" olbuul .... !oW, ltulltu" \'u.hw woul,lt (Duell I Imd tbi COlH I Ity 
xlr ... 1 ... 111" mlllllll( or~. It I. mro Ibul u TlIllk u", onh I. Ih .. o 
10 1H'r IHI! f' II be miued, autl llw Itl·tI~ral nil ,""('mIt" lk lla l,t all un'" 
"vrlh 1 ... ·lw n IU And :!.t pt·r toll.ar 111,11111': 0"': ,,,ud III t tlu~ 
.urth ilion tlull ~ I r tOll art) uwlUlI1: ort.·~. Tbt' Inwvt ~r'\.(ll· HI "'" 
hu .. \f'r. ..l",'u nell I II I . d (Ir t '(lpl'(~r. thullj:b lIot t l lHhUII ' IIa,: IIIJ,:h 
, .Ilu, - III 1'11\ uM.oft"1I yh\1lt , ... 'IIt.°r prolit hy tI~-d CIll1o: tluua 
b) Iwlhlll(. 
THE PRODUCTS 01' OXIDAT ION 
Th •. "rt'8 nf cht" I'tNtlhtll(l rt'Ckft nrl' (!'OUlI,I"h'IS ,)sl,h,~ lu .\ tlt·ptta of 
v{'ral hult r~l lI ... t trom tlw ur-hu-e, "utl purtiaU)' II uilit'd to lb 
\"t'r) 10'" t JiollJl~ rt'"3 'he 1 by tilt· mille worlduJ;:..... .\ s n ft',",ull. hut 
11I11~ .. r Ilte , .• 111 ","1\4" "-. ori~ill II)' ,'On'lltu\l~11 ,·I,lbh·,llt· ·nr lnu 
111111 .rul. ;"'In d"""wl",-rtI _'Onlt,,!: III Ibfi r ,W".n"l( oll&lIlhll ,,, .. I 
• .,Iubllill by lit .. xhlltlu~ ""I Ul io .... whlt'h ,.". I'rolY- bly for Ih. 
",,,.1 ...... L un ,,"'''k", <ollLIIlulllg OSYII"II 011 carl>OlI ./iox ld 
01 tIl. vel .. 1IlIII0NI • , ' 1\ '11.1 h .... 1 .... ·11 II" lOo-t. _i1)' ,1....,101_1. 
(jnl~II" I. "'lin ... b~t 1lI0rl' ,I blt' lh"" ellll.glit. IlIlh •• 1 "'1.0 111011 
of Ih, ...... Ih .. t ... o "rill"'I' I ,,'" mint ... l. or lb •• Ie",,"t.., mu -h, If 1I0L 
nil. "f tllIl g"hl OIl ..il",. h • I II f.""I . 
I':" .glt.- I' """ Ib.ollgh ,. r)' ~I ru"l1 of h)'drooo a ..... ·III. I 
mlMJUnd W Ih olHIt .... "",I lIually In m<u,lIk '"tII'~ ...... """')' 1\11 
1 ..... nL)' ... 0 IIrftnlte t'OI'["" millernltl ItI&\"lol: "' .. ·n '<'COllni, .. 1 ill Ih· 
mine 0 loollily 1m of eh Icollyrll h,,"I' bet·" (,," .... whldl, 
Ilk •• ""'&rgll ch OJ.."'" II) ,"fLaIU,- cul'/M'r, forllll .. g. ltow., . ', illtle.ulllt 
b).l roo .. rae .. I ,I roWI"'OIl"', I><.rllil ... 1 dJlll",,,, tll befo,,' .. xl" 00". 
(lnl II I ....... illw ,-,"1 i whi h I , .• ~, whl~ mlnen,l. od 
(urtn. ;:r.,at bodl of 0 Itl ",.111), 01 tit min .. : only, ....... 00 II)"" 
Ihl • .,...·11 f"oo" It"red to mllllllln. 
Hllver ...... Ich ~1.1<!d io lit 01" bothell " Ilb,·. eh 101 II)" ..... ubln"" ill 
I:ult'nu nd en .teI",nr III th formo( ull.blt" or I" r. 11 ..... 10 "'r 
Iyrlle; III II II ... mill" ,bUI I .<llIy III 11t~ (j mlll i. I r' bod! 
of b ' lulOO v·11I u" ooulluy rod, 1",,-,· 1><"'11 fo"wl, Ilt6 1 ... llvidu 
frug(Ofn'" or ",hi k ore ..... lll ... 1 ... I" rutl() nl . 
Tlte OliO ual l1umb.r .. f ....... "'.Int) lOin I III tb., 11,'1"""\.00 of Ih 
"",lIruenl"r)" rook. I~ "'"('1),,"1 ... 1 f.1f h)" Ih .. ,Iry 1101.11' nd Ihd g .... aL 
d "u.or Ib penn UUllt .Ilkr 1',,,1. 11111 ... 1110000 "1C~.lh 1I .... r)" 
(i TI~TI WI~ISO II' Till .. ,., I 'TAII , 
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QUUI'rol u.~ IIIrlal IIr" I" .. :ely "'1"" loti AIIII (Orlll 1",,11.· 'J( lire I'nll' 
cil',.lIy "lIlu .. bl~ (or OOIOW ODt. o( til 11' n!<! on~'ul 1'0111"", " '00, or .,h't!/', 
Iu the f<:urek Hili, )""111110111, ,\ )a', '''rl ' '. au.1 ,'orll,trn ... y,' ry 
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Sillo~. ".1 )hlltllUblh. ""IIt1rl) hUll bOO I or le ... 1 on' aro- (ou".1 
wltich CUrT) 1111 oopper und I.lIt huh.- Ih'tr; QlIIlln t1l " (; nllni. Uullioo-
III ~. B"d ElIl1!ka 11111 . IArlt •• " .. d o( v,'ry rI ,I, .Ih ('r tire ~rt· (ou.III 
,.' ltbollt Ih~ ".her I1wlJol, '!'btl or~ bo<lI "birh r ' ' ·AIII.101 (or 
1)1,1) ou.' o( Ihe," lal" t)( 'IIr fillillit eM . 
lUI ,"( .. uotr)" nlC'k {U Ut fit Iu Ib on":III,1I 0 lH>tlu,'.. TIHlK, III tlJ 
... \ Jtt..s luill ,i\.Hlali .I"·~ (k"t'ur t nn ulls:1 '" hli til IJflJ,:mal "elll I'lull 
til IIIIlcJ ..... "(" lIu'la nrO "CMh'4l with thill tUt'nl tatulU of , .. tnl .• till· \lid 
01.11 Itm' ''' of II ... ''''1'1 r ulhl PI, 1.)\)\)\\'111,011, ,/ 1 ... ~' i1nNJ 
l\ ... ,;1). .,10 10 'r,ll,hl "'1,rodIlCll'In ora I'" 1011(' 11 'r"hI lh .. lll1lh"", 
II .. ,~ .~~, (u<lt h." I, oho ... 11I1/ 'I" r1.l. (ront ,,1011'10 till- h." I\) tn,".1 1,.1\ 
~"I .. ""h,,1. I, I. v 'r)' 1001'011 11111 h:llTen nf ""Iu"", III Ih., Ellre~ 
11111 l~1O (OOl I~\I'I (1'1. I. ' XX \ ', A; "I"-,'.me,, Su, m, lher .. I lIluch 
'(''''!tlnr) I'tt,t, r on- which. 1IU41,*r eht· InIt"N'W."Olkl , I'Iho"~ lhu Irnu~1 
tum", (row Cllpn'tut" n'8f'11 1 In H lullit· COl'lk·r. Tb(" I(nulu.,1 rt'110 " 
liou frtu" un,. mir .... lf •• 1 to .. lIIothc.f fuHo "t"'h·.,,'u$;t'S ulld rnulnr~ and 
gl"to IlUU'" ~I dt'Hllritll' "I'pr.u"3uce to Cl1ft "11t,,·luwn. III unotlH'r 
C1lM' ,10,' 'CO,"II<) willeral" (0110 • f ...... lllr~ "Ioit-h,' It ns:hl ."1:1 
to tl ... Jllau OJr III illl·rolita tiOIl , They r.I.,lIl1y ,II~ 11111 .... ·10 ... ,ilion 
e,llll'r .I~ "( L1, pollll 0( It IlIlc ........ 1I0" lilt ,I, 1.lulI "f "nllllllli 
m n.,raIb.nlloh , 
ORE STRUCTURE. 
II ill militO, :Wf' '.JIII,l I~Wt'l t " I fll" • \(1 ele, .. it (1'1. 
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'0 fACT 1,E!'<I,,1Ti< 
In. it(>. Ttl :0\ b ,.1 .lrt" hur.wll tal. lid (riltbt u ,It en til 
I .... ull'· .. lioll or I"~ 10m, "'lie. 
Iu Ibt" .M malott. 1011..11 or w 
oolor, u,"1 _1m 'IUre uf tI" hm 
mor .. h aner caluh.°. 
~'", Ill'. III tI, '11""'''l! .... el. ...... 1 I)' 1111011 Im<lU~ ,.., (ulllld • 
.... ,~I 11111( lOr altern lioll 01 loR 1111 or flU rU all,1 I')'nte, 'I"U'" Mild 
!'\tll-:I I, 1,Utl tIUarU., p) ril .. ·. und ,,,ll·lIlt .. 
Tire e AU'I'I rroll,lhu 1011'. Ib I :llr'k~ 11 111. ,IUd Ih~ IJ:II JIl8 ""'~ 
Ill\' III .. l t ""~ of tb Olliug of I'r xl illig 81'" ...... lIe Ih 1allll'Ic 
rnJlu lh(, ll,mlOul.1I i" In Ul!M),matl · rbiiu~ Ilf t'1H.lIlt fY rock by \ till 
milleroll. 
Th II( 
crtlck~ .. I ... , l'OlIl '" (ruJ:m .. ~ of lh l. lime toile. It I. "I .how .. lJy 
tI" • .,.. IIr'<II"" ( 1'1. I,X XX\"I, A) or tal" dtl gruwlhs or mel '0011< 
lIud on ",,·1 .. 1 l'Oaleol w.lh .Idle. "otl",r 84"'011,111') 1'110'111110 11011 
(l'I.I.XXX\"IlI,b; .,.,.,hllCII ~".~ 9 :;outb .. u ) I.ill Iln.lllneou 
mell... It ,'IIII,I.", "(,, Ollely b.,,"led If I~III\ ore. III .hic"lh~ 1001i\'l,lulIl 
b lid" or J. I~II 1I1't. '1111""",1 by /(III '011 bl~hly "Ittoo .. 1110 ""Illp II~. 
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uHItt.'n,."" IH I~ or no \ 'p lUf!, 
Frultt Ill ... hlh"' n.Hk!f)I,il· 'mit It 'PI~~ th .. lL .,U I U In . ·r~ "till r.ul 
<I") II Ihud IU '. to 1'('0'" ,lrlo ... ,l",1 ,I ,,,"nu. illl~n I fNlno lli 
tw"IIlUillt; or t11\' to tlw I"'~u' Itay. h ~ (llulI.ll'untafnlu,.11 
(iAN •• t.! )It:-;J:K\t 
wi at -, u}lllnllu-d 
6'1:l 
10 II .. • I·:"r,·" 
r • .- l.; lII.ul. au rh .. I ,h .. r.tlllf) III lilt' ~unt'"" h~ 'Ir ~"·I~". ho 111111 flti,' 
n,,..t' I.'". I"-r II·ul. III unutl .. ·r ,~1 .... ' nOli I IllIti II' •• thlfll ;'.11 plltr 
,·.nl Ilfrlu- t' ",.,ltt·1! lit- , 
.11.,tl.tl.lf\ ••• llft"""lr III r., .. ,.I ... hlllll":' I\"ltl''''''' 1111' or 11.11 
\tlll.lu'UIIlIJ:.' ,·ry ... I.1I .".1111":: iI, .'r .• 11 11 ... 41\111.,1111" pr ... I'I"" !IIIII' 
\"111 •• , ",III'H6IJ~ hlllll,.!" Ir.11 tllr ... III Ih,' " IIlIlr) ro-d. ,t .1,11 .. 1.\111"1'11,,11, 
til" HIl' d"IM,.,t ... 11 11'1"'lr~ I .. 11.1' ,. h'l ij ,llll,,·,1 Ir_'"1 till' 1111111' 11Ilt, 
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r.-d \,.1. ,IUd IrnUI -"n 10 Ion It .. {lltlll: "'III". h.11 ""rtll _1,,11 \\1'" II! 
I'll'" 1111111 '.UtI IIH"t I".' ('rh'" ,,:' f· •• \'~ hit It 11,1111" \\1·)llldlllt"d 
(l.llll1r" I'I.U"'''' ."HI IliaLI pi .. "tuLd .IUti Irh'g'tll.lt I"IH' It~,· ,.1\ 1111-" III 
eh" h 1111" ... 1 "II I', 1'1 I.\.\. \. \ 11 .'. r"fln ""ue, .~ "'I1"'I'IIIWU t •• "-,·u (filHi 
tilt" lMIIl •• 1It "I 1)1'" II! 'I,.· ... · '".n.·. It I,III·,-t .. 'It 'IIf,.:ubr tr.I,.:IIII"III" III 
JI-(nl.,l1~ It·,u'1I1*i1 1"".· ... (11111· I l'II,tIIft .. 1 h\ ,,It-Ih', 1'1. \1'1 f,PH' t·lIl .. 
• 11.111' ,," II ... '14"' r.fII,J ','\d III II .. , 1.l1wr.tltI. 11 ,IIIH\'" I I, ... 1111' III 
Ihl' .. 11 ...... ((111.· ",wllt,n III ,'",tllI'- 1. .... 1 m.· .. 111111 ... I." 1111"1. 1t,1'" "1 t'll • :llln'l~ 
1I1ltil "ItI., .. I.,,,, 
" .. d. tlfrlll"" Lu ";1' .. 11-1111, r ,r~ .. 1.11 .. III "1ot'lI "' .. \1 t· ... 1,1 lu' \ t , ... III 
til,' \ 1\ .111.1 h, ... t~I-1t n'II .... 1 ,. till'" ,.'I~ ,\.111 h,'!!, It II II. rill' 
rt' .. ull til tl,·II\ltI .. ""lIlIl .. II plllih' fltt'" ." •• 1 t II ,II n ,," &. ~ 4 II":.'" 
... VI', iIIl" 
It,,"'. I'f( ..:"t,t l ... r.HI·l) ..... 1·1I1U·1111fU'tlll".'III·~III1 ... III •• t.,h, "'1'1' 
l;olll~ III~ III tl ... \1.ll1llfllllll, "tH'r" 11111119 1,1J~t' .. 1411'1 Illh. III'I'~ J fl \.-) ... 
tI( 111"1111111' ,. l'II.",."'r .• III,· 1111011111 HI 1 .. ~11 ~r.II" HI'· ",\ .. It,nll.1 "h., fI 
",lit, \ ,-II .Ut alIlIlItI.U"4' Ifr rrf'"l' Jo!ol 
fll 1 Ill'''' 1I111It·~ "hhh \It,I.1 )o!:lllcllluthllllo! ,1.-111111,'\\J'i hi -I. ' ..... "'-'.\11'·11 
.If "'11.1'111,11,",, ".111 t", III lit.· .• nl C.I IIT""III .-I.III.'r .. ( 11 ... lilt t kill" .il 
..... t"'4II\'-1I11I IIf ,.t II ... t 1."Ullt ,I lltmlnlhltlll", II" (',,1111111,,11 , .. "'I"" Itl,1 
Iltt. "I.lt" . ., ~ m. tll • .,.1 .. I 1'.11111111": ... ·1.111111 \ It'hl'" ••• "I..,. IIII n' 'III I'.-J I .. 
01 IIlr'''' "Iud, I ,u t., I I Ul!" 11,,0111111 of ,.nt.dl,'~ .. I,."" 01 ILUIl.· ll •. It .UI· 
.Ipt til I." r lt It III s,!o111.1ulI ,1,1" I' 11111 UI\"n.lhl~ tilt' (".,... .. :-\1 ....... 1.1111 I", 
• lilt·" h .. ,,- t ...... ·11 IIIOUlt' "11 fl'I' ;!11!111",·.lnhJ!' uri" hll\1 .'llt\\1I 1111" ,.f. 
('1111' n( "111.,11 .11111111111-> "I IdluflltUl; ,f .. ,t 1:"lIt '" '4IlIIhllll-.I"III.\ \\ul! 
t.,thUJllm, ,.." \t'r} ntln·rr.lllt. It III.I} .,1 ... ,11.". ''''f-II " .. ~·I,II •• I \l,fit 
II~lUI., .. hu·1I1 II" ",p_llflllllllol1 .I" .... H.1.It' .. II.t"r •• ltll l111.:11 Ihl~ 1IIIIIt·r.,t 
1_ l.tfl· III til" U\ltlll.,1 .. rf' .... II ... \ l.ruha',I~ ltUlillulI( w tl,,' .. n~III.\1 
d'·p'''''ll. 
.. 1,1""" , .. i\IHI ""J,I"IIu/,. "hit 'I h,,,.' 1"""11 lu\ll1'1 hilt r .. n'''. ,,,',ur til 
"m~,11 I",.l.. ••• • III .: • .11'11 " CJ't· .... hwlt llw (I'h·n ........ u· ... Iultu· ... ","If" .u,' 
Ih~ ,II- HI) I" millut" .,.1" 111· ... u, tlt,'''f' nHIII·roll .. tud'i ... 1 ,,~ ,,:.tl. l.I' Tllt' 
,. :~ .... 1 
h~ ,,' J~" ,", I'hJl ( lilt! ttu' IlullilmJ,:" IIUIH', \l" .,,·tt· l hi' J:r •• t III ." .. H' 
t t,l' J,!.lku .1"" 110' , nn fIIndl "Ih t". 
, '"" I 1,01 hnrl! "Ih.'r, , .... huH'" 11I\,ullhl~ "'lIu,1 UI 11'"" ,"1'1 
~ n l.d,., I Itlll~ I. ''':'111 III ... III \1'111 utld ,'ol1l1tl\ rl" k ,11111", h."1f all) 
,,,u"'!II.r.II,li· .Ulunlll ' of rhl'lI'I"'r !"·L,r,,,. I' 1"·t'I.III~ 1.11 .. " IUl .... ·~ul 
1111111 .. Ih"f 1.,1\1' I~"'II hU1I1I1 III 1111' ( · ... IIIt·IIIII.\1 I.l1f. k .l .11,,1 4 .... '"1111 
11111 ..... ; hili It j .. (0111141 tHII"I~UIII> 1ft : It.· n",I!If .. I/1l11t ot ,d tl .. III I lit" 
\ 41/"" .,'r41 '" .... (·11 "111~' III 1111:111) ')""UIUI"IIIIIt"t t I",rlltlll III tlu' lilt' 
41"1"u~II" 11t'.lr rlt ... luf.IH'. It I,., II' \ "r I~·, 11 II I UIUIIIOU WHlt'f .• 1 
t",I'IIf1 ullil IOj 111111, lull pflUhh1"'.If..·fll JI,' , l Ht l .uq.:I,·",L.·, .Ih· lilt' 
01' I ."'11,,,1."'1 I1h t.dl ... 1U1t1t·ral,. "I Clit .. ," d"p", .. ,t" t ;.,It-II., 1'lmllHI 
III '1".UlI U~ III 1·\4'r.\ tlilIU' fli flit· tll ... tnl·t. It t$lr,'I) lH'~ ,·r)"",.,) niH 
hilt "'. lilll Hli ~ tlr" III ,'r~ I'It,,1I1I1t' III.'''~' ftls-ernll1.lh .. 1 tltr,UIIt" hurl, \ 'ill 
W,ittt f ,11111 IIIIH' tunt'. 
III cit.· , lid. ~tUII , 011 (fnd l\,1 '11IUIHatll , lit" Ii., tw.·" c.,I..·u I,"t 11\ 
"It '.IIUdH',1 III IUIi" t\ IIlt·l, ('.uTI.·.1 ;r. IH"f t "1Il J,!'.III·ua .Hlfl \ I'n lilt I., 
'Iu,(rl/llt pth"t' \1'", 1f11lH'r .. 1. 
In r11t. IItIIlt' .. III tlw 'j.!'IH,,"tlU" rlK"L.it 1:,\"'111\ IM·,,'ur IIIwr,f olt. t1 .I~ It· II 04 
... 11.1114 d Ilia .......... ·,.tl,·,1 \4 II It )I) ntt'. "'llh.tl.,tlt(\ .ulIl 'P'MII 
Iii rl f ' IIII1H'~ ut LIII.·~., .11111 ~'.11II1IIOlll g-•• 1,·1I.1 I (UltI,,1 lit h.tj.!t' 
fII.I .... t-~ "' Itrl'l.!HI.lr (urlU. tlLlt IIWIt' IIIH'II Quit 1.\ tI." .... ·uull.ttA·,1 tltT1H1.:h 
'II IoU I • Hull 1II1II1,1)ltllll.ITlh 1111 it'" I',h"r ,'''lItt'lIt, 
I'll III." I.!.dt lIa """'11"1 hi bt, I'n """lit III II ... orl":III," "411'1" r 11ft It. hllr 
nut 111 Iho ..... · tJ·" :In' flu' r .... nlt ot r.·pr' ... ·ll'ltahlw 1111111 .. 1I1.,t put1,uIH'I 
,.t t!uo dtl"'''''' 11111 ... IlUllitHI H,·ta.. WII"'II , .... "'4"t'U 'unulU!: IIII' ,,11..11 
Ql lUi ort" "'hont. I hi ,·t'ul'-r fit 1111'1. '" 1'1,111,_. I f.r ~'II q.:lll· nftd Jr •• I, II ••• 
II .~ IIft( I'fJUJU!tlll III lilt· IIdl IU han'..- It '''' nhf' fJ( tift' "ns,:ID .• 1 fUlII 
t" .tl", !twl II,. f .... M·mtlull \" ,tI. "UArt Hnll p.lrlt(' I'"nt· It ttf 11(\ Itn'"IIJ: 
IIH' ,· •• rl"·,,,( lornu .. lllIllt,'f·,.,. . 
. ',H/l,..", h.I'- t .. 1·" Uh ... ·f\t"lt III ,,",,'ral lUlU .... , lu,( UHht "IJUwl.i1tll.\ 
in tilt' l :u lf,k 11111. "hl·r"I·.~"tnl, tlll, .. • •• u.\th'I" .. ( lilt Il1f'1'II,IN't:lh 
f'II' rnHlltl. It rut In~ III , .• \·il lt'. nI 1: •• 14'"'' ort' It I", , ... Iorl.~ .. lUll I 
~Jt.\t""I,' "lutHl'( .nth til Lnlh !try u( tltt 4l1alnHlHI. It.", till" ""lilt fir 
drt·lnlI11II"lllUfI'll J!'ult·tHl. 
r".,,..,,, .... ft,lIIUllti J:nlat .• t.OIl.l.It •• •• It '''''"UI01IH1 tIl II tht" '.111l1li 
AlillOftttl' III "J:~""S:\lh ... 1 t"r~ wi",., .. "'I,ll • ., AlUm.ll.utl'"' II ... "t""'. It 
I" I'll III tlJtlI,tMrtl atl •• ill lM"r(I.1. flHiIl&: bffth rru.cU"n·'" 1111 .n illt "I III 
tilt' \t'I" nllfl ""lIutr~ r'OrL."" 1141 ill ,)'IM'II,JfillI'lrll1t.c ,U.·r 1:.11.·11.... I' r 
lit tll.tt Wit"'" l flU 'IH-'~ hI tlJill lIIuuoral .rom II,.· 1.Id tit t It I ... t n 
Itll- tatll'(' or runt·h miocinrf'q'f'et.IUflli Ilf th.- Hrt'l lt4-..llt· Itl lit" tli""'fl L 
I r. It-r 1110"' JHUIt tJllul~ 10 lilt, fl J)()fIllJI. III flit M"CllmtlllMY ....... L ... htot,-
tlt,- ~rflUIIII.1\ (f'r It'\-rilltl! nul l~u r-~ -lu'" untlll"'I'rt~ .. 'If 0 hll' 
(1011 1, \'t~ Plhoud«--d to 11 tlt-)lth fir U1lJrr til II 1 ,fitJi() (tII't. I n tilt' Ultll,,,, 
fhr ()('t~Utrt'IIC 1)( rrnl n ... II nut Iwet _tnl, Iud. Ih~ nr 101)' fir 
Jrillrnn,t low"r h'!\,·I: It I- rntht'r fh~ r tilt of c)\ulatl .. fI or .~\'.\rl~itIK 
tK.I,,·. IIr lb~ DIIIl.ml, 110,· I'molurt or OII.!"II,,,, 10 \ Ih~ .~ II Irat'", .. 1 
"!lUi. I14J'" lUl,1 pn·("jl'ltdlnl 1 .. ·lft1ll Ih., nrl;:lII.tl 110'"11,\ ul .... tI.·h.' IM,tla In 
flU' '011,- ot urll':III •• 1 1Il11ll·r.dl,atlo" .tlltf lul,.t' "Ill I .. II. \1I11f,,,IIII1I .. 
I I rl1."lh\ ." uJ~~ 'uUllt! nihil.! ,'r,1I k"l ,Hltl I n'nl' ... HI ""t"t'1ll1tl.ln lor III.' 
(1ull" tM"'Urrl'l;: III 1·I\t· ... III Iht· 1IIIII'IIIHIt', 
1'IHU ... J" IHI (!oII'C','''Wlh&lh "''111 r'· ... 1I11.1II1 IIHIII tlh' .111111"1141 JlIUIi til 
tlw utlll'r I ... ul lilitH' I ... 
1II'"tl1''' i till" H,fIO.t lIupurl,lt' III th." IOI'IP4'r hlth.·rnl .... III' It .", lilt' 
IIIlItll"r Itllllf'ul '''.tlil ~ hU'b ,III II' ' lit' I "I'I,,'r 1IIIIII 'r •• I ... "."" j-I ••• I, tiP' 
rr .. ·• 'f"trnl ... d""" . .utl II HI,Iu tlll ', IU •• h·r'\t".I. If " 1I"t 111111111 .lhUIle! 
.&Otl~· t""\"pI III tl •• 'IIJ\\t'r 1..",+, til lie" ,111"1' III 1 lit· ... a lit I III .. IIUU-It III 
tlll'UUllt ~ In rl,,·IIo!II'''.u,", rut·L", 1I1·.~r III llI1ulul lH'rt' tilt· ":'0111111 \,tt.·r 
II \ ' 1·1 ''4 but .1 ",hurl .h"ulIt·(, IH"u\\ till' "111 r.jl ('. .\ " ..... ·Im. II trllll! ClII' 
110111.''' ' "'.\ hu\\"'\ It IHuuh"'r 'Jr ,·r~ .. t.ll" lull,\ oln' hall p'41, III 1"11&:111 
1'lw",' •• r.· arllil 1tI,U'~ III '''Hllif "Iltl 11._ \ •. at It ., ... 1 I \I, If dl'.n :,~, 
Til,' .\J.~\. ( ·.nl" .... ) Un ... T", ...... 1. allit t ·I'lIf~ltlw.1 EIIr,·L.1 111111'" h,I\'-
prlMll1I t'tl n I.,flit'· 1)l0INI,llult ur till' f'''I'I",'r "f th,' ,II lIl' t. :"1111111'" 01 
lilt' "1"''"t'0It"1I<4 CIL."II 'rllrn Ilwow' IIIIIH· ..... II". t'lHitj,!Jh' "' pHh .1, r~ IIIl.d 
hili Ulll .. ;O't·~ 11'lthllllt I'r~ '1.11 nil r In .... \ 111..1, II.t\I' ,\\" , !t.'.l\ I;':' • "'''' '" II 
IIIIU L .... I. ,I,,· ulllt'r I.ullth· JI[~lrLt .. 1 It '" IU\.II ulth IIMt, ... ) ,,"l. ... ·\N.d 
U\I.1.UIIIII I'rudul'I", • • 
Jilt" "lur':lh- "" 'Hit .duB'!'O I'lin', III1l IIlhll loul.till .. d •.• I. Ifl'~ tltl'. 
II)"ut,·. a",1 '11I,lltl, It~ 111110:111 i .. ,tflP,U"111 • I h'r tllull IIUI r IIf till' 
'1",Ull lUll I 1" tu .. •• bill pntir tn .,11 ch~ otl ... r IIUlu-r ...... ""J\"l I'''' ... ,hly 
,:.-1("11 • I Ilh '" Iu. It ,I ... n·I.,IHllI I" MlUlt'wl"" 1111' t'fLllu. III lilt' Bullllln 
IS'I'L .• Lir)!,· ..)'1111111'\ tlf ... h, hll!'" 41f,· \I .... lIut4 .. 1 lit "hit h J,:".,I'·II., (,,"un) 
Iht· IIIUIIi w, .... III lit' u'H.'r purthlll ,111114'11.111:11 ••• '1111 ": ,1 1,'11., Cl,.· ILt'ntl, 
JflHtnlfl,t# .wd t,trll},,··',.. t, ,trt'lIIlIlf'r.lt .. ,.1 .... 11111·"'".11 ,,"n·n.lU. ' .. t'lIr 
r("IIi'· .... uf.lr .... olltW:·f\t .. II.' II,.· "t,lt" .. , I"nlill rllt, Itu ft Tw,t.,I. t "11 
14-11111,.1 1:lIr. ".1 •. 11111 HI.u·" I h":.!I'" "1~"'lnll"" ,·r,· IIhr.'tlu~1 ,,11It'l1. 
InHU II ... ,ol"r IUtl I,,'h'r, ·\Nt· rh"'Ij,:ht 1-. III 1"lIlI.U.tl'" tiC t. Jr •• 
tH·drul·. 1:',lIll11hlt,ul'" "I Ih1ll -..Ili·tlHlI" oJ tilt "IIIIt.lI·' (I .. · 1111, , ..... "I" 
--h .... tt that 1IIf' ""'11111'11 rrlt'" tl ... ,.-.. li'''llt 11" ... 1 IlIln"" "",,1' "'" 
"lIlIrl:ll". ,,111It" thl' ..... ""' .. I .... ·tl II~ 1J1I11",,"U'''11 pru1lnd .. , 1111'11.' ,awl 
,11,\1'.1114'. d •. ,dy 1I1t)j •• ,r.~1 lilt' I'n· ... \·111 (. lit .,r~·lIh': 1""11 trill' I'fl ... ·11t I' 
ut It-IlIlI .IlItl t. '111 fllf"rtIOf!, TIU'''I"dnwlI (rum II,.. HI.1i k ,lrdl!"U .. I"t", ... l 
lin .""14'1111 .al,l t'i ·UlIIlw, .. ItIc.11 Iff."dlh t. I"u 11.141 .It'( tlUlf"U ... tH .. h.dt "' It,·, 
IIIf,!t·llu·t "lilt " \"t'r~ .. m .• 11 .&lHuunl fI( JI,\rlll': 11I'lw.· II I" ""I"'" d Iff 
I~' tt'C r..JlI'tlnlj ·, 
CAitIff/I'''''''" I"., run' lIIuwntlm Ihl .. ,h",rrart. " .... UJH,I ... 4·r"".I 1I1111t'r 
rtlt' mlt-r.' .... ·ul ... • IllIt "It'l', It .11'IH'lr'" Itl I.H· .. UI uflstlll,.1 11I1IIt',.II. 
,1t'IMt ... h .. 1 ... ~ fI' lJthIl1Iu"I.\ "Hh '111 utI .alltl tl~ ... u.·... It II " 1M t'lI ,.11..,,·.1 
t'\lt·II"ht:'I.\. IfI nUl' t ,1 .. ttl Itttruitt, ""11 III .ullltllt'r tu t'lUh .. M·lh· AUtI 
I'lrlh', 
It.,,., .. ,,. f" fOUCHI 001,\ n ., ,I 'OIf1IW)cltlllll I ,rtlfhll" (rH", rhalt "I'~ rlf,·, 
alltl . IlL" t:1J "·0l',rlt .. " i '\t"r,\ r ft·lIlIlIrro1l. 
( '}"tlt'fM.t, I" (Ilfl re lilt 01 1IIf' 'h·nHIlI ...... UlOIi tlf ',-Ir ,Iwllrll~ ",ut 
t 1I.,h"'111I) rlh-: ,M' I'Ilhly, d ... " el( t.oJ Iii",', I I" lIilt .1 .·UII1I1UIII lUutl'r,11. 
flit .. 111M. II \I." 1;97 
" , nair h (tnt' lir tilt' 11r t ('tntl"('t,, u( ntul.lUCIU u( t'1I~.t":lt.·. Ie 
Of' r .. m ,J u'lIl"r ,·r.}~~il". v,aryllllo: III "olut 'rum II It' til ,h~rJ.. tllI\ ... 
J,!lt"'n 1, · " .,1 ... , InUllt1 1ft """II,.It·t, tlhrtlll .. ilia" .... • 0(.. IfIIMI·hrn'-li 
f ,.Iur, ,\ p.,,·lIn,'" 'rnlll till til (fi." un .• I) 1,,1 h) " ..... IIl1h·hr.HHI 
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Thl' h'rnl' U\lth· .. f ll,,' ,,".,l~ .. t .. ".1 .J,·rl\('11 1"tlU u ItUltl .UJII""h': 
h~')r.Ht.l (·lItlrtr,·rllt· .arM·IIL,t,·. ltd UIt· I .lnllOJ .ulIl/llIl ulllh" flfUIl 
Illud,.,.1 nHlU.'lIalclfl' 
'ril l' lIIuI,'cnl 111[111" "'HIIt·t fit" (~~ tlf l'U,lq,:tttl' Hr 111 ... 11 I' u'tlt· .. III 
nlt.'n II hllH' fnlH I 1\1111 i" 'rIIIU""tl)' f'f Itt .. 1 .Itl ... ,L"J 'OJipt" (1lIItt'ral • 
I -,k,l,·. or 1' \ I 'll '1llItrlt, 
('I,",H 'ff/ll(' , _ .1I"tlUt:'ul,I ..... 1 truhll,h\t'llIh- h. II_ mnllodlillt' I r~ .. tRI 
"'flil uti u .... 111m,' tllilfurm ('Hrur, "lu.-11 '" ,I"rlo- hlnl~1I 5!Tt'f'U. J'ft'. 
'atlf'lIeh Ibt t r} .. t:II" .UI' ~1f)1I11>(\j1 tn I.ulloll ";':;':r",,:.ll I 1t1l.1 Itru.III II' , 
rUHJ.!h, -hlllll.J.:". (lIBI t .. !lrf.trt,. It .. tnrilitu Itlo" h., .. I .. 't'll .1"'t-rllllll, ... 1 
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fi!' TISTl" II:<IS" III'TlIII .• I TAli. 
It.. .l ... I\ofJ('IUlioll .lOll m(lIl.· tJI ....... ulr.·w ~ tnt' tlw Ul1I' "" 1,lr uliH'llIh'. 
I t"tlul, It,i' 1,('('11 r~ ot:n1r,,,,1 ill tlh' • fin-" rutllt'r 1., '\ rf ..... lt!' Iii I) th.1I1 
tit.· tllllt'f N.U· I'HPI~r "HlII·n,l. It I'\- dark '·IIl~·r •• 1t1 J.:1t't'11 III (n!'IT. 
' II 111.1111 1111 11.1 h'4:l .·r~·~t.,1 J,l"'DI'''. lilljll~ ,. ,,'ltH' ,ulIl ..1 ...... ,1.\, " .. u .... unl 
\\ltll I U!lf. :((', ",lIrltt' •• "H( dIlIUd.l __ it{'. \II ,ll~~ .. HI 1~1t ,mplt'''Iof 
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Tutti 11"111 .. .; 
.. \I .. (' 41 .... "'- ' 
1 .,.,,/'t".-~I'" IIntn'" ul tyrflhtt ' "rurn tlw 'l!\mmot h ,lIId 11w .\ Ia x 
Uh' 11'-.\ \"r~ l"lJIlIltlt J:ft·t' II."; h l"h 1<00; 1f1r.·11 ill, ... hy tilt.' JUI(',l("l"fIU"I d. ,,\' . 
~Ij,!" .)wl ",lh,,1 ~trtldllr~. It 11.,- h~' II ,lll " h~ .. -·.t hy IlHIt'brnwl :' 
hoJ,.." -I' "l.r,r, ". , .. ,. d,"(r ,rl, 
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I"" T, •• I" . 
fit) I~ .... I; • 
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'" .!1 ~ I' 
'1 .. 11 '*,-..... , .. , ,. ~ ~ . ' 
'IWol .. U 
t ::~:.r.l niH: ~ISIIR.\u! 
f'/tn!.'Oplt "U,tt lnt", rial"" dl tn('t I" kno .... n tH til '-TI't'T Hilly II-Otll tllf-
,h'~'rII'Unll fit II I1Idu,Iml nd \\'""IUD ·(UII. TIlt') "'tw •• '" of It fl'" ,,(TU r 
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hi till" I'''' .... · ... 't' ... ,( tI'If' hUll .1. __ \ .. rIIHI"i In'' •• 1" ' tht'-...t'I ,1t·11t ... ,I .. 
II.HI· 1 .... ·0 ,o.,f';.:rt'£: ..... 1 .tlHI turDi Inl"·,, ""hh.lal.· I,ranr ,. II~ (IIr ulfl~ "1,._ 
til ,h.· 1II,'.al .. ~,.hat ,hfOrt ... r .. 5:r, ... l J.".1r ut Hrt' • tlilt .Ullilt IHIIIII 
,.all.) 1. ...... 1. nr .... 1'1 .... '. or .,1\... III llir l'l>f .. JJnh li t r}' rcW'L, ... I.tr.::'· 1 .... 1 ..... 
u. ""f"II '"il.lr~ ''''1'1 r lIt1nrr..a11\ 'tIrU' (dllll.I'1i flU' .\ I.U;, .h,·I'- til'" "lll",r 
1· ... Uil') ... I'·I) 1111"1, , ..... In liar " ~IIIIt"- (ur-n .... ) .1 1," .. 1 of ",lullu'!I. alltl 
OOI ... J.'J,:llIHf''' tin ria w"lI, .t' ' .• \.... .. trllIl r I ..... 'h .. w. · ,.~ fll,"ut ,It lIlt 
" :Ut .. L. , I hll .w,1 I hf')1 IUIIIHtb lUll .. • .. 
I..II~" 1 .. 1041,.· .. ,,( ,,· .. utl.ln J.~.uJ Ulllu·rnl ... l.rllll'll' •• II .~ • ,·,u .. If. . "II' 
f •• tu,d Ita lit .. ".II',.L. •• Ihll. U .. III01I1 Ih .. , .. It,J :"t,ml\ I I ... ,. Inlllt· .... 1,llt' 
""""","·rll.l .. "".h,"" f.t IUHh .. ,h,·r Oil' lor,lIrr.,1 lit ""Arl) .,11 "I II.,. 
,~ .. , ... _,,- ~ ' .t I .. )" w_ '\I. ' ... 
, ' 
, ....... w •• I .... , 
" I 
7:!1 
Ulillt' bUI t" 1i("('UlJl~ I. tlt.- mlflf'''' u( tiJl' l.u .. a '''W·, I II tlw (" ' rulhl • 
4' tU '''o(lIotll h.r _'M" (UQ lld ('I IJuJ:' 'raJ:,·wIU ... r\t'1U .'1.1, UUlt'~ 
l'\It('L .llIrt, 1IfOrt- III ''''C' ''''.1 II" Il~'r ur n lilt b tllh"L.. 
In tilt· h:u .. "'uu fl l' L I, t) In", I .. tlw ~1I~bl ltt'r .. II'tU .lIHI fUU'I .... r-.lln •. 
,.uluht) d( lbl' • • tl fI.'L" lid lit" IIl1rrn lumlll or tht' un' 1..,..11(' .... tht' 
lu u t lu" 'lln( It •• !1 ·fI rt IIt,t ,.r •• lt'l "it'l rotl .. 1. Tit o'\i1h·.'r ...... I.ul) 
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- .. ul .. ,~ .I"'nat ttl ... ht', au.. LoN!. "'rl"'", ,.,1 (,.,. .... u"IIAA' , ...... " •• 
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I It .. " "u, It .UI" 0I'f .. I.\ 1I"IHow"fl It, "IA.'IIhuJt'ul r.\ rU"'''1i ~If' :1 ... "ltl.· I. 
ItI" 11t~ h. n IHrm, .. 1 h...t'lIt· tltt' t"rulttlHn u! tl .. 1":11(-'011" rllc·I.". I"UII( 
, t: .. · J:II' "'" U$W fir Ih~ 11e·1 ....... II ... t_ (OUlIII lit Iltt· I.U""". ttr t. (II.lt 
Ii ... " ..... "n· ... II'UIIC wlt ... 11 '1Ie~ ... rt·.t ,,,,,.i'I"t1 tilt Ilifl ,·"\lru.1 Ilittl lin' 
I~IH·'''U- nil k. hnt ar.· brul,,1 l'ul ,.11 III ,tWin. ",""01111. Ulat 'nil": 
i:!.l 
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1111' lul'II":ol, "I 11,1' Id!I,·f. I .. 11'1' lin I ..... lI,h II ... I ft · _, ... I. flldr\ 111I1t 
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\ ... Itl I',,· r,"", .III\ . ,.I~ 1 lit . , .. , ... ·1 ... d .. ... ''''tol iI'I ..... " ... '1111 .... III I;. 
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1111 .. 1, If) "'llrllI~ 1".1 ...... 1£ ... 11,1 '"rtt .. ·, tit ... JIII'II lII,",alll,· l'UI11i·ul .. 11111\ 
•• 1\.·1""'11 ,1'·11\ , .• 1. III 't.u t .,1 !t· .... I. Ir .. ~tI ,.... .. ",.,1" \ .1I·,II.ld,· ... III '" :.:I~ 
I.'rlll~ II ...... Ifl l 'lupll\t' '."L..III1'I' ..... ~ n .Ih-I ... t' lur OIfl""ILuf 
"'I ......... 
1· 1I\I·TLIt\!. 
' , "-:- ' \11.1-:0 .... ;. .... , Jell-, .o,~ 
)oJ I'" • • OF THe eUReKA L 'llle 
I~TnUIIi rTI4 .:'C' . 
TIl win o( ttd" Will' t'lh~flcJ contitluou",'y fra..m thfo ""nub_ "I III,. 
or E" ... ~. I' k ror O\'er ,/.10 (. ,t '" Ib~ nn"'h. h "III! RII ,,,.ro!:,· 
dire UOII o( about~. 10 W. TI,e 'III nol I EUffk... Ih. Ill" I 
""utb"rly min ... blle til ~:urekR lilli, JluJlioll . l!ec-k, .. ",I (he (;"1111111 
are Ibe olb~r milleJI to Ib norlb III til orMr lI .. m I. 
Tb", re two n rly parallrl ore 00.11 I" IIti. lOne :,1",(1 ( .... 1 "I".rl. 
TIl I lid .bont " . HI W., • I't bt>( .... nIh,' EUl't'k 'hll '10,1 
lIulhon· Ue<1t I".n.., wbtn. Ib~y lum 10 the nurlh... I ror (.'wllllodr,,1 
~ I. Th m lerly 01 It. • h"" ~II 11 ... 1 Ih.· Eur~kB. lid II", 
UN're w ""Iy Ib • Ih'er (;em. 'rhe I:" .... k .. Ortl lIady I. nearly COlli 
U"UOOli tbrou~bout (II~ ... nrkinlt" of Ihe gure\. 11011 3",1 IInllion II k 
IIIlo<~ lid may be r p'-IJl«1 In Ib~ (l~mlul, bUI Ih~ uri" w ... 1thI IIA 
,10 not bo ... Ibl. relaUon. II" nolll. 0 r"ulI,1 (hUI (ar.1I III~ ("." 
t ""I I Eu .. lt · win .... 
Tht' • 11\ ~r (} m or bO.)11" Ohlltllt1l0U'" (ro.1I tlw 1I0r1h wllrkill$.: fl' 
Ibe '~"I onial ~:u/1lkl\ min,' Ib"lUllh (b~ 1·: II"·k,, 11111 10 (b oorll'Ho 
11,1 .. r'h 111I1IIon lI...,k 111'" .. , flllIl it I. probalJl (bul Ih .. htrlW "'~ 
1.0." or 01 ,..tUtll~m NuJ nr tI", C.'Ut.NIOI I Enn·k; i mUl~ 11,,1-., Ii part 
o( Ibi. ore body, hili Uti cau nlll be IIu-olul<") lUI rlfll 11<. U .,1 
I'C'(' nl raultlult. 
Th&o4! ore bo"l~ r I ...... llu'~r '" cou..... 1ll1, lilt' 1I.,·.n I It 
tbr~ .lim n iOIl'- TI.t(") rt't hu .. (\n·r. lHor,-' nl" .. rly c'OntluuOUJl in the 
1 '.01~1I1I1 , ~:I1 .... kll, Eurt!I./lIlIlI, anti lIuliion Ilffk" (IIr.UI (II lIu II 11111· 
II,..,\. hun, bUL lIorth ur 11 .. 1 10 I"~ " .. lifon IIt'<' k IIIfI (;('UlIIII 1ll1",· 
Ib,' .... 10 11\ A"Oll, It II ""I",d I""II~ .... hl," r .. ~, ·" .. rnll) " ...... 11 .. 1 to 
th olrlk .. r tbe lruln. Ih .... II" 11,,1 0 • rlly 1~.noll,'1 lo Ib~ ,h". 
· £~T&:</lUI. 1;('IlEK )11;\1 .. 
ThiA mlOf) I.. Iluatt'd un tht' mirth f·jot,l II uL; flf Jo:url'kB I',· .• k. ttJt~ 
",ban CUIiRf lJof'HIJe' ul an f'lt"'Rtbn of fl. I i rt ... ·t. It I 'h~ ~mtht'rDUI. '''1 
f th,' (our miD or Ita Eu ... ~k ' l IOllfl' "'III 11M- , 'U "ortt.'11 to ~ flf'llth 
r ',.100 ~ I 1I.:!:~1 r''('lnllOv,' .. I '''' ). Th~ rounlry ..... k I 1 : 'IN'~i1 
11m tOllt", nnd rfuIAi .. "" of no It rn UII$.: Mtn of hlu" laUl Ion" nml 
hlnf! nll gt'lI) dol"rnIlJ. 11m lone ,tI, f)('~ 1" ,,"1 d .. rt • m8. TI". 
0(1"'.1. tnh S. ,;, Woo otl .re .llber \ert .. ·. ,1 0 till' ... 1 RI n hlJ(h 
• lIgl~. In ~ w pi lleaT (h~ .'lfr" . 1t ..... 1 d.p" ,,,,·.t .,'n· 1I,!It', 1. 
;oz. 
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'I ht· Ulf l t irnl)OrtADl (ntrtllN" In' ml S.-... . ()lb,,", tf't'nd S\\ ...... ~. !!.i 
L .• ;0. K . DIIII I:.-W. Tho) UI "'-arl), \l'rtl< .1. Utl'I,1 (bn . "r th~ 
J:.- " ·, IIIH" ... hlt'h r.m)t the ore bud" .... t~ • tllp IUHtla"1 .. an ungltllo( 
Th" r~ ""' 1"0 or(\ 1>< .. 1", one "lU(h or (h" h.llt Ib .. IIllIfr 1I0rll, uJ' II. 
T' ... I'IoUflth UN' body .... U"i tli J' r"d at.KHlt :"1(1 (. «t ... · :,, ~ lh.· urI: JU t 
"' 111C1i h' th · At, n, r\lul 112ft bt .... u (0110" d tw.ulli. rtl : : ."' •• I t. It 
pil,-h, ·,. :;. Itt uUJ,:I(Io \'urYInJ: (rom ;\u 10'iO uotl II tK'en rraet"olt tln .. n . 
".~rit hi elw ,~,()tJ rutU 1.'\(>1. Thlt; ur~ 1NI(I,- 'r~lId. Irr gu) rl) •. .. fullow 
\ 
-~ 
. c.. ,t ~.--J ~ ______ lL ________ ~::::::~·9~.~---=~~--~'~" __ '_"_' __________ J' 
t j .1 ..... ' .r _t_ ,. .. ~w .,. .. ,.\ .... 
'''J: ~.~'l. , SWoo ~E. , RUtl ~;. - \\'. frat'llIr "Ian.. All Ilrm " .. ~"'1I1111 
upwanl from tb~ m III or oody w (OUIII' .jOt, (. I rre,m the woulb of. 
IlInn~11IO r. ·t abo,' .lId:llXl ~ (oolltb or Ib~ ""II. r or III /U lo.b.n.. 
TI, north Ofl' oo.ly, "hleh I •• lIgl,lIy w",,1 or Ihe Mutb ore bod1, 
,len·1 (rolD til rOOL 10 Ih.· 1.1,10 (0,,1 lI'v I. lIortb or tb ban and 
.nl .. 1I1~ lIOulb... ,"orklll"" o( II,r ":"r k ,Jjll minI!, wbere It (orm. 
Ibe liver G,,,,, ore bod). 
The ore oo.lIp r r~" 1I11!t1 ... mrwh I til 'nomm U ... ,,, In the 
t.<lml II) 1111 1.1.11 llIJol 'ougltu,llI,w lI('t'Uon ("1. X 1\' nd tI,,: I . 
i:!G 
TIlt' .44J1uh on' I"MI\ II' (.tnht"t! 1111 IlifO _'un rHoul "·\t-I . 1"'1111 t,'P( ) "t·t 
mlh fIr ,bt' 811311. Iht'! "',,"",,"111 ,nulllHMtwu 1""1115: tlltO"11 en ch" 
t .. ,.t " .. orly !'!'·.tf r, .. ·t , Ie .", .,1"". 1.1U11t·,1 L : I)H It ·t ... .olltl, HI tid' luit III 
tIll' :14M) ("ul hl \t·l." u~rtl (lit" fift' h·nlllll nh·~. It" ... "urlH'ru "HlllllltI'''''11I 
hA~ not I~'II .WHul. lml I .. thfl!lullt lu I", tl,nl" II lu , , .... ,· .. l. 
"'rHlJl l la.· .h.lrt t o tl .. · Itr I (uull tlu' .... uuh HI" hUlih Irt 'lid. ""n"t ..... 1\ I Iy 
hO\(I Uhf IUU fUlfill Il·\4·1.:--. I', \\ ., ' . ; .... W.o I.", \\ '. ~ . j" \. 
I :.· \\" ,. S f-:.,,, ,I r. - \ \ ' lit II fur I ."i ll 'f"" tot,UII,; "II lilt' It'" Iltul It·\I·I. 
~. :--•• ~. :!..) .\' ,.~. ;:, \\' ~ w.o " ; .. , \\ '. alltl ~ I:,. III ,III tu. lUlU 
h 't-f : aUtI HI) lilt - _ ... , ( .. HI 1,·\t·l. ~ _'if \\' ., III .1 "1II •• n luul, "" 1111 1 1.lllh. 
~ullrh 1'( tilt' (.ulll fill Ih,' ~~.'I .. ul h·\t-l It '14 11114'\1 ' 1 •• 1 "'111,111 1..11..111'" Itl 
•• \, ~. Ir.It·Ulrt: 1,I,lIlt'. ,Uti I "I tilt· ,.U1lUI .·IIfJ rotln .. II Z hu, .. ,i h",,,I~ "I 
fir '. tlkll I .. 1· ... 11"1.4 ... 1 lIy tin- I' ''''~III~ .. 1 till! on· Inull tlfll' '\ . ;" \\ . I •• l ' 
luro tn "uulht'r,II'UlJ: II !\ .:4ol , r fr.\dUf" , J' f1UII Ihll'l IJtl'j.!ul.u 1~lrr lHIl 
ftt thl' ""JIIII, IIfI Ilil "rm l·th"III", 10 th,~ tUII IlI'1 • .I/If)\I' t l ..... 1 •.• ,t. 11 11 
lilt, ;",., (f101 1"\'1"1 tile Uft, hu,l} "Inu lit,." ,11 .. 11111 f 1"fI~'''I, t \" Itt tl ... 
<wIUI" l'lId .UIII''',I' . , tI· ullrth t"lItl. fllt' ... " nrr f 1f111" ... · t~1 hl " h.uu'll 
Ii Ufl '. t ~II till' .L·~J (tWII It·, d 11,t' tlrl·1."'"HI~ ,..111..11 I :11 lilt' MIt"h 4'11 .1 
u( tilt' 111111(' .-.111 1"0 JIIIh"flt .. TlIIIIIIII~ IrulIl.I HIIIIIIIUlI POi Il t. HII. :--, _'H 
\\" ,Awl til,.. ulll('r ~. "'j 1·:, (ur ,',Ij r ..... ·( ,flul plldun.: S •. It 11111,:11- .. II' .L;. 
t ....... , , 
O il tlat, InO (UI,1. uti ...... U'I.,I 1t.\"I·I .. hilt nllt· \ •• \ l1li111.111 "r*' hutl\ \\ ,t'" 
(111111'1. rill' "HlIlIlt~ rn('" 1"'1 :':ff·.,tl~ ,,11"'1"11 111141 IUl't ·j ·.II ... 1. ,.tI1t1 tI'I'lt ' 
urt.' III lIy 111 ... 11 opcn •. t\ I· ... hUt·.1 wllh 1.,1.'11 •• . 1011 c·IfI'I .. • •• a. Un ... tlt · . 
TIII'n' art· 1I1tl.llY wdl ,11'liut'f1 "'Ilip"l. (b,' IU""" Iln"lIllI~ul .. r ",11It'1, "11111.. ' 
:--1·:. nn.11hr' .. :, ut 311 I.IIIJllt' IIf . ..... Til, .. or,* (kJotly 1m'" lI.,t bt ' ·U IculIlIl 
'Jot~")" or ~nlltb ur lilt· ;·,UU (uul h,\t,1. ,ulIl fill"; 'lIu!uuhh ... II,' h. "(,Hllh"1. 
Tlwoulydu(' , .. 111('1 ,Ii",, · IIOII.\II.) Bill 1'1111 fI(tll"ph~4"I'lUt'"l I III" m,.11 
,In. JM"t.'t It,,!., III lilt' din", ~JU ( .... ( "4mlh tlf II ......... fI. ~·h\'".· .u. I ' " ', 
rUlllt "" nit ·n ·,,,,I. III) tlh' .';untll "'Hll' tlr ,,111.'11 i", u :.: , ..... ,t ~.IIII HI 
'lU .. lflJ. )'rom IlrIlJt"" .. I"" IlIll.de 01 llil orll ,llltl .. , tl ... 'IIIUIi un' l.M .. I~ III 
(I,," upper fllllllf'I , II t ... ),rub.lh), · lI.at tiH' IIIO\cfDt·tllIIUJOllM"·1I \\1' '''ani 
011 tll'" ,..mth 14"It'.II,.. anltll1f1t 1I',f''''I,lncf.·III.·lIt l .... illl: lIIorfi thnn _1M' 1t .. '1 
T'H' '.'1" t""'I~ ,)( tl .. • IIt .r tlt HrLill~'\ IlrMt ;;PIJ.f'.lr1fi 1m til(' ~"' ('IC lt 
"·\"t·I. I t ( •• lIowl"i " ~,-S \, ... lIllll (r~,~ · t1Ht' fur 11M) ft't t ~1I11 i 11. ttl:!u 
It,: ""h-. I t "111114 Hi (, " ,tlo\l\' tO tllf~ It· \"f. I. Ut'l .. " It I'It,.ht-.IIHrth. lind 
rUI tit,· ! ..... h .... l Il'\fll ." ,,\t., I ..... fI t 10111: •• \ 1 tl ... Jiun" "1111 it lurll ... 
IIItH.I .' . ;,', " I"n\.l·turt' . On elll' I,"uo rlN) t 16\"t·l ti,,, I ' IIH~ '" .. 110"11 
111 tllI~ " tHIK* '''~' ;:, \V. Jh·ln\\,. ' I mun' 141 til \\ I, alII I I'llt h ... 
!' . ,It au ltflJ: lr o( .~;, !\orthW'.utl. InAC lit-I"\\,, lilt" 1,'IC.-".·', .... t 1t·\·,·1. II 
I·III.·~ tb(· I:un'''" 11 111 IHUlt' lin n !\. -~ . n""urt". I I .. " on' ht"ly fill till' 
"'-. , lOot 111\ 1,fM,U fout l""el r;.lltn,·" ". S. ( It-tUrI'''. I \"l· rt ... I, .tII.! 
plk'h ,·t4 ~ . UNW' utiII' OI'lI. ·(uot ,I1HI l.lNItI. (.l4tl 1I'\t*lIe it (.tllnw" n ~ 
7:, \\~ , (nlclure. W't·"'t'«. lnl ~ttnt' ~ .t fi"t·t. flllh to tllrll H" ~I Itltuthflr 
!".-~. (ntCl uff' IIti xlt'OII 10 1111" lIu r lh "uti tilt.' Auuth "ilia a II I 
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\\.· ... 1 lIt til .. I .... f \\.·lId,·ftlltll 1.11111 "tlld. "1111.;.· .. :\ ~ .. llId "'Lllul ... 
III' I. \1.111 d. "1., .. II '''' 1 .... · 11 I.,III1\\"llrtillt 'I .. I,ttuu r ... 11 t'l 1111' I.hUIi 
11 11t1l1.&lI.' 11.1..:1111'111 .. III 11111.· .. 1 ... 11· ~uld 0'", prllll"lI ••• fh 
,. fll!' Ir.llo:lllt'hl", 1."111;': .f luu, III .),.IlIIt'II· lilt" 1111. 01 
I t' • J " I I ". I.fJMI luut 1.·\ d .'" IHUh' rklll ;.:u (, .. I 
III 114 I .. III rill' II', 1"~II .. "" iI" IW' ,hll'" 'ruUl If"I~' III rill' IItlll"' 
'!II. I lurm ... 11111) 11.111 II' ll,t IlcH .. til' lit 11 itlt ... ,,·,11""".,1,1,\ 
1I1f.1 f.,jltll. 01 Ilh' hulL III Itll 111\\1" :.:r, • .('· tltt'.. U,lnt" nt' Itt ... "'".n 
111·1. III 1 •• IIIlI.lf ,·,.'''1.11 .... ~"Ill' flf ,,111..11 .111'': IIIdw ... loll;: IUI.I .,11,' 
I,·,u I I, ,·r IJIU' h.III HI III 11H')' "ltl •• ""n,llI) III _1'::':1";.:.\11" 1111" .. 11.,: u, 
.. llt'I, , ',1.\ •• " I .. '"nll h","'\ 1II'"t. .. " lid 1Ir.·... 1111) ,If •• ·lId .. ,lth '" III 
tllt.tll' I ,It tho 1111111" (h'lII "II' "'lIlh In 1111' '''''111'''111 III till ' ~.UI"::"." 
.IIiII I ".IUIII I hfflu;.: 11 11111 to", III'''' "'U,lh''''' , .. I" 111IIt'pl.u ... 1 I .. "rraol."" "I 
III" IIrl~lIh..l 111111111.\ lolt-f,... 111,' Itl" ""1 ... 1 .• 1 ... r.· '·II.H~I"·. ~.,It·It.,. al:d 
Iht II "\111.1'1,,11 1'1'"'111'" ll .. ·'f' U""ur III •• 1 .. ,,1' ''''1''" pr"I",'rtUlu"" 
CIr"us,:J. fht' .:n",H.·' p ... ' .. , III. ~"I, ". , h .... Iw,,, 'Hlllni III Ihl' ! ''' ,'r 
l\II, "1111:'" ii' ,lit- -.. utlt ,-lid H' Ih.· IIIHlI I h.' '.IIIt. HI ,,·.ftp'·' tn I"." I" 
I 'n I III Ilu", 1111111'. ),111 III lilt· 1:1l1t· ... , 11111 rllIIII II, .. , hUll' I I .. ,", /lr 
Ttw t' t'rl" 1 11111 u III II.~JI \."" .... ill"':\"r nlltl ;:lIld. 'I ... rlt II 1111".1", 
"\"''''_ItIJ: IH·.ul) 11111 oHIIH'" III .. ,h,·r HUll 1 IIIIIU'" Hf ,: .. 1" t •• til' tUl. 
Th· .... · qlt·, .u ,' 1IIf' 1 '\ h'I"I\I·I~ nlt,·n .. " tlaHu~h tH,d.ldllh', :1111111". 
,,11\"Ulh·. "·IU",II.', 1",,1 hili II .. tln·I, "' ,"r,ujZ~ru,,~ .'fI' '"lUmo,., 1'1&,,) 
1.111'1) u,,,tII II 11Ot'~d' Of l.trl:t·,.\\""'I.\\llIdll,,,-mUhtlt.,tl.\ III .. t·t'1II1t1.lr~ 
1It1.:"'. " .. III rl,.. \1" ,61,, 1 thr \t.\IIIIIHI(II,.41111 fur till'" n',''''I. '11t'~' lIuw 
, j.!'t· th'l 1I111(tlIllut ~. II.Inll': Ij, ( "n .. l.\IIl "'fh ,., ~ur.t. Hlth'ut \\ l'il \.If , 
Kith tht· tlm"uut II' 1",l.1 !lilt! ~JlI" r. f1"._\ r"IIII .• trU~IJI ... ' t11Itr.t",t 
h. ""111~ til til .... HI'WI IIl1lw" "lit". tltl' 41ft .u,' mil'" •• 'lIh'tOft 11111 (Itt' 
•• IIIHIIIII I"~ '1111\ 1'1 Ilid ~nl·1 I .. III 111\ . 'fJt.f' (lrfJpurtioll lit tIll" ,tuIIIIIIII fj' 
I, ,t,1 IIr t "1'1 ...... 
\\',"101 t :,",'L..l .iN' lilt I nr .. k.I II ill 1111.1 nulllllil B ... · 111111' .... " lIu ..... · 
\\"L.III":". IO llltt"1 , ... 1 III IIl.1h.\ ,,1.11".' I'\h··ltl IIIIIJ . 'r lh,· 11111 r"IM" HII 
hnlla "'HI,'" ,,( I Ilr.·1.;.1 t,u"'" ", .llhtl·, tlllli \.1I~Htll ' . It I \\' tlr~. IU I:., 
.11,1 1 ,'spl"r,· .1.1""rI101l1l1 II ... 1:1''''''_1 'UlU' '.'-'''If h't" IJI 1"II:,:tll II> 1,IIUU 
'.','1 111 wl,ltl, rIU'1I "-ur\.:,.,:,:,, II I, •• ' ·flllI ...... ell.· Cj"1111111 IIU,,,' fill ,III' 
l1unll.tlltl II", ('t·ut"IUII .d Lurt'&"., ull ,1,1' ... ",,,It 
1'1,,1 Uulllull B" 4'L. Hili"'. Ihn'll;:h II ... JII.tlll .. h "t .Ut.1 "lItt·, h,.", 
.. ·.h·I" .. 1.1 11"l'tll HI I ,~I'" h't ' l '.l-'(".'d . II~I\'· .... , "'\11, rill' 1;'11"",. 
11111 IIIIIU' h,," l'ul Cft.I ,Iejltl. IIf r .1 .... . f".,t ." IIU (1,,'1 .ltNl\ f' ~',I It·\ "1 • 
f til l'lh'r ",II.IR '''' In I fi'1'( 1111:11,·, (Imll I u' lIulllull 1I1~:&... ~,thal. h'\('1 
lur It'\'I·1. tluort' j", a .II,r"II'Ol (I IIf I UU , .... ,1 
'fI ... ·l)llIIt(\ ,,1('" 01 tlie f' mil. '4 Iwlull1:"1 In till' 1:111'1·".' lII('ru', •. IlId 
•. ow"", .. uf .I ulllu""r "I 1)4 .. 1 •• ( ,,11ft' hllu"tUIlt' .11111 II"tOllllll" ,twl 
"I,,·rt,)' hnw .. tul .. •• tnr tht. lIu~1 .",rl IIIu,"r III till' 11 .• rt~J;ll'h l. 't·II""lIn' 
UJIHI tlH) .. t,.,r tho (',·rth'"1JI1t1 htlll·&"n 'til tilt' JIw,utl. "'111 flu' 0"11.11111 " 
TI\TIt II\ISO UI-1I111:1. I fAIl. 
tlit· uorth. .\11 (OOort 10 (ollow irull\-Jdual lk>il"" prnHocl (Uti"', fllf (""If 
1C,'''HU14: "If't.bl. ' au fu"dll.f til· ~1Ir(iU'~ .'" f 'U\ C!n .. t with ••• Iu tlUt t 
1l1l1l\'iuJO, Ufll l, 6t't-ofHl,IM.'C·,UI ~ til l)(9fl~ ('lhUl;':C IIctloluJ,:w II) :dou$: tlw 
"I"k," Eurt4,a nlll"11 i \1 ,,,.,11 ""II .• "" .• "It Kludt the mhlt' " .. rL.III$:" 
tollo tu h '. ill Ill.u' t' •. :..'tJ(, (( t.1t p. "flw I'rt uuhllJ! "t nkt~ or lit lml.l 
i ~. J,; \I' . nllrl Ib l' 1111' {·itl, r ,',· rl;.al IIr E. In u Io'ltli 1\111:\1 •• • ," I 
\\ iJt!r(1 til,· firnt.· t,..11It-" til" 1'1t(.<3N ulHIt'r tho wa-II nn the ",ulll. 111(\ tit 
tl. J,rulf"h u 11;Irl' lielut to til .".. tnartl" fflllllli i .. tilt' I ... d .... 
'flu ... lr f Nt Ijh<ti;'n~1 It(·.u tll<- "JHllart.. Hat" lim tUUt'" Itl. Ih" 
ullitl'IIYIIIK jluart)'{te l POiUI ~ J/)'IIU (l4<4:" ""'!lith".·", or ,I", "ulllull 
11, .. ·" .hun .... "ero Iii .Irike ~ . ;.-. W. ",,,III,, •• It,,.1I • W. " 
" ;'U4 nl""'J nol I at. ' \'". Ilm";llith''' 1*1\("4. .. ·11 &1 .. ", pow ."1411114' Uulhill! 
B .. 'C~ .han, A,"1 nll"lI) .I11'l e."l .. f Ih., lIl'<'k -It .n. 0 .. 1111' ""1'1" hit. 
or tbt' ~ul~h 111\' 1H.Ml~ f'OI"T'Cf I)ouchll": 10 thlljO,() or tlltl l",outh ~I,h' "Plw,u 
111 lw (ninl .6~JO 10 l ,ftU., (, -, --t' t uf Ih,· 1 .. ~rUlal IfrflJl'CliflH IIf chi' trl~,1 
trOIU tit., ,",011111 "HI nom:.! 1I'lllh"'.rtl. 11 .. .on-lor", tlwr ."., hilrp 
""Mwn I tlt.ur 411 tile ~1r;II,. illltlt~ 'Ielm,>, or lht' "ukl!. "hlth Ulay 
II 1\ , •• "'"hll t-d KOmo I ~,· \\'. r,lulti .. ", IlIIt the Hilly "nll,'", ~ Iff tlli'" 1 
wU·'" h~I' ltd 11t"1 E.-\\· , fl .uw pIUIH'" "II",~I in rial' bed rue,," .,'oug 
lh., nur-ilt ~iflt' or ttll' ~1Ih-h. Jl{Ibw tlw l'Illr(11 e IIH' III1U'PIIOllt' 18 ... I pro 
ruulldl,. nit rt .. 1 III ttt .. lOUt' of Ilw flJllt llMl ~lr .. tIKrnl'lIh' rt.,Uurc-~ ur.' 
uhl h,·I''' le<1. 
Tltf' ''fUllltrJ rtlf'k III Jlr"rUUIIC.I~ ("",' tun. .. ) tht"fUI1:ilolit Ihl ' \lurtuU;t .. 
Ilfilllli din 'I IUII w)w·1t rOrrt IMull1 {·ltht'ly to lho .... , Ht tI", .. tlHlr IIIUH .... 
'J 1 ... I'rhu'llMt (nlf' lur .... rl·ud S. ", and !, .;s.:; \\p. Tb· .,tlu-r (nu'lunh 
Ir"",1 ~ . W \\ .. ~ . IfI E'l~.:!oj K," 1:.,.11,1 I:.-W . Th •• ~.~"'. fr.II '. 
turM art' (uum] lhnJllJthfilit til ll'lIttl"\' An., "oml' ~ .. , h)" t!U::I worLhJg ... 
'If till' lUll", , whllt. til" S. ;j.i \\'.Ir,u' lun' on'ta r 1110 II)" III tlh' .ro... 
Itt·,,, ."'11 tb ('t I'h"flA. .\ l'fJlnpar.~ti\ till' Ilim .. ,II numlH'r lIottd ""uth II' th~ 
":nrt'k .• 11111 ~llUh W(·rt' uIJllr,·ul Ie.. ; 111"1 lilt nflt<t!tQlu un· ••• .-hllt· fICHU' 
''''n- uh~'r\~e .. l JHlttl. til tht- 1111111(111 114."(,,, Iron.. Til S . 10'" \\' •• Hld 
~ 111 I:. n\\('tun'1 are ruund 'itrnu..:luHlt t11l:' IIlim'''''' tare ,,11iWJ h .e 
=':!; E, lIul tho Sf-:. rrat'lunl • whllt; lilt' 1:.- \\", fhldun'. OC('Ur t 
1".,11, "\lrem!Ut t "ul lIul I" auy ~n' .. , ,'tl.,1I 1 fll tbe IlIlerml .. lhu(> Rrt'a. 
' I1JI' Htl' hodil" fullu .. Iht, , rrac;·tllrt'il {liul 1110 oc 'u r III 0JJitlIl "'P; 
lU.ulf< hy tlw ,.:lI pJiIIJ.: it( ClI('I trl'. alOlI~ tb,'.r bedding pI ut"'''. J'lwf 
un· '''tt prllli" lIl" (,r.o l)()flrr, bout :!. .. e., (~ t uJ .... tt, ~ II10h b \' l' ht-t'U 
In.c I. t-\CttIH 'or ."'mull lilt n~nl~. tmrn tUltt nd to th other fir the 1 
IU'U, . Th ... I til III" '" r'UII~11 h t;"r'k 011 t1w... lerll Iii Hlh "r 
I; elll. AltI,e ..ollih .·,,,Ilb~ "re bool", l~n.1 ~.- .. but II"rtlt ... "I t1,~~ 
Iurn 1I<11t103I1y IlIlh,· ... l ultl,llIl n ,1(111" 1Ho1 ... ' ... ·n II. l ".h fi.t Ih II' 
lIIuill t 'UII~ jill ~. :L."; \\" ... 11 r· ul tltt' north ('mt ehfl Ct::lflwe \'"rt ~ 
( ... 11. ~ . .-. \\'. 10 ~. ,r, E .. till (ollo""DI: fot lit 1110 t I' tl ~.-8. 
fr.lcell,.....'" 
The ~.,. at. I ,.moultl nf mllletBhwllon ",I th. larllt t 0", brltHe 
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JI .... ·k •. rt 1_lh·~ly. 
Tlo ..... ooll1 ... ,,}lnlC' oecUOM (till&- 1.116, ,.",1 ; 1 "'I' Itt ",.m 
... 1.8t hIlly 1Ilft ",1"Uun of th ~:ore a"d Ih Ih'er (l m 0", " ... 11 ..... 
aod """' Ioow Ih relAlioDI or tlo 0", bodi to tll .",uutry ruck 
... "til tl.rlr widtb anol Yert. I rnoJ:r. 
FI/t.d4 I n r the lIOulh ~ntl; 111(.>1.'1110 I>el.w~n Ihl! ~:o"'ka 11111 and 
Ib~ lIullion·1! I< .Ilan.., a".I!lfP'. J nd ; at(' IIOrth o( tb 11011100. 
Ue<'k b n. Tb ....ellon~ f_ uorth. 
TI)(I two are bodl on lb~ ~!Q 1<. 11111 ;wo. r. t I "ehrtl ~'OO r. t a,JerL 
Tlo I':orel<a, 1,200 r. t N.Olb o( lb Kureka UIII .10 It, (orma a Am JI 
body IlC'rhapJIllO r. t II Ipn:rtb. For 000 r. t lIortbw.rd the /laaUrtl ill 
buM't!lI. lout at a d l.tan of r~j/, r. 'lIOutb or III halt. uarrow body 
01 01'11 WILt o'-rved wblnb (ollow. " N. I W. n re or 170 r. lb D 
rr\TIf \11\1\11 1'1 fl.l( I. I r \II 
Iff .. tl"" S . ~ .. ) \\', fur .... , ( ..... I •• two ~ . lei \\', r'lI :.!.'"u rf'1"L ~urtll fir tlu", 
'" nl. on- l:;I"l,) ;~ I (t"t·t IUflJ,: .... 1141 111 t .... t·"t or it I'" rt 4"tlU","h:htl,h' hucly 
or Ore wtllC"h fnlloW't' •• :-t. ;i4.. \\" , n"'Ufr (ur I: .. , IN't lid tllt'lI II1IU-
11I'''.,~. . n,,,ur (Itt Inn ('~·I. ~"rlh u( lht-~· ,In. '''UOO'' 1".,.lu ...... IIII'. 
till tin- ". ",t .Hut HIit' un • t,.. l", ''''''. "till 11 l'''"\ .' r~t· 14, Iln- IUlt( h. 7" 
lIl"'" .'·",It!rI) I .. IIH" " i6 ' . IU \\'0 (r.1 IUrt-, ~lilil. m"Jo 1"'.1 I'oul or Iht. 
S,h"r 4; ttl urI{' 1 ..... 1.) : th .. rutiN' ",I. ("rl,' 1""":111" .. it UU lflt.,.r of II rr .. ", 
tMlltl .. tit 'IUUrt7 .... Iud •• n~ HUll! hulf 1111 II 10 :: lIu,bl'" au wuJII •• ulll 
(rum I 10' lIu' h.. 1 rt. 1'1. XC'\' I I. 1f'I.,fMlllt't i ..... IIr.1 1.I'lIh)$(I"1'1i 
HI III.. 'IU rll 1a31111... Til ... , . ... 11.,.", tl,.. 
t..e.hJulQ' 1.law · ~ lit ltlt' 11m "h'lU' (ltr _VIf It .. , •• 
II I\IU:~" IIJ1tr~ " . _'I ,\ ., ~""_I tll~n hllll_ 





I.r..-\._ ....... . ... "._ ...... , 
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nlllln I rUIII"IUUUI'Jy, luul (uU" "... IIlIt· h.'I"IUr" I,I.UII' .• " HII II ... 
)r\t·1 hUH' ItuIII tlu- .. "uti. lui tH I"UUI C"U rN· t "'llI llu 'a."" Itf Iltt · 
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I. I ... ' .... · .. II,,· lIullo"" I~·~ a 1111 1 : llro'~1\ It,ll I",flo. It"rp 'Io~,. · I." 
,;r It 111 !'- or 'lff'! "lid nuut"nallUllloli whlt'h (0110 .... \. ~ t:, \\ , fr ·cun.-. 
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1.1 II 1'1. xC'\', Ill. 'he Eun·k fir OOd,' , .... Iw" I ,/: •• or ,. 1>0<" .Ihe 
"rllt l~ 't("lIIlinJl (mill "11' .tuth rll ,-fiLl () a POUlt .... ". (."t't ""Iuth or tb 
10 It, 111,,1 Ih~ ~,,"1 ","ho y ""I ..... " II". Jlu '1"" II ' k ,,<1 !;'Itr.k 
II ill ohuO.., h ...... , I (fin, ... , h"jr~ body u( .. r ~;~, ( .... 1 10111:. 11M' 11'('1 
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aud (orn,. Dliuuoo bud, of oro', "u'YIIII: I • II)' III ... i,hb (nllll I I .. 
,UO ~ ~ lid 1~lIdh'jr (roll' Ihe IIOUtl, nllllO I .... rklOl:. 10 11'1' UIIIIIIIO 
Jl ' k ,h.O. u lhM IIH' ":lIrt·k 11111 II nil (olloou(orllo""",,1 pul 
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b<od) '~'"I1""lllg lh IIOUlhl'm CUll o( lI,. m In 0'" bod, with tlo • n. 
l.nll'o.llolI. .IUll l tlw IIlIlholl · 1I k .llIIn lh"", 1.011 o •• \JotI)' .. 1"rI, 
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"''' ''''1'110 o( 1 ,~'OI1 (r~1. Tl,e d,lrunry AI'''''''''' to "" aboul ;~, ~ lill 
dlllUlelA.'r "n,I I,ilch Ala tl,,· IOOUlb 8l II nlli r of 70' . 
TIl,' Eur" ore booly h., """11 (0111111 10 be Ib~ DlO I I'" IA[('III, Ib,. 
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1"~llt o( ore (rolll tI, ,o lh mm lWo.U II':~ 10 III Heck .han. ~Ilrllo 
of tI, U""k .Ionfl It I. 6 ... l _n ,I 811ft I)' 0 .. Ihe /j()IJ (O"I'~\" ·1. I ' rono 
II,i. I .. • III Itmll8 ne.orly ... 'nlllllloo. hilt AI0311 booll ,I"wo It) Ihll (tOIl 
fOOl I~'d but I",'ow Ihl .81 Ihe lIutlb •• 1I 0,1"1 leruol, I .. (orm ulIl.,'" 
chi mil y. Tb i-:u",kn nnd Ih" ""rr (l R\ re h"dl •• P.-. '" """!l' 
UlU'., or I .. COml)1 ' Itly 011 th 100, ;.U(', 11,1 G4tO fiJOt In,·.I. 1>('1'" II 
tlw 1 .. 0 Ab n loul "bo,'o 0,1 bt-Inw lb . I ~.IIIL!I I h y .. r .11 lin. t . 
AI thr hOulberu en,l of Iltt' ... orl<h,/:_ Iben! I. 011 ~:. W. Ofl' b.,III"1: 
0",,", "'h' h I, )"'1,1 I COil .. I nabl,· ore. Tltl. II nfl' ('('''D I~ 11t~ 
I .... m III I)", bod",,; II I. ""rU I, I orl' \Jo; rill/: nD Ih,' (00. ;"~' .. 10.1 
GUll (001 I >el •• 01111 I. (111) "nn~lllIllllllk ""l"",," 110 I ..... 
Oil 110, ,OIl (,.,~ I~"el Ih r WI 010 .... ,,· .. 1 1\ (ro,' W' .. lth·b. ('tlllI II", 
(",·t lhat II ITI",I (mR'rn,' ,," o( orenn,1 rnu"lry rock. I IhoUllhl I .. I ... 
of ~'~ot orlJ:in, but 110 dl~I.1 .C('ltIttuL of tl .. , vdo "uultt IIf\ rua.1t. tult. 
On lilt l_()(IQ,(u'lL Itw I .-,'rt> lwo fnltturt' Jlhowiu.: "I!lInnr 1.!, t-UOlUt' II . " 
Oil,' 1'011110 of th~ ~:"rek II il1 IlBn. Inl.,o ~. GO ~:. tlw oll,~r lIotllo 
o( I he lIull loll JI..-k .10 It, trlklll/:~.:10 W . Tb~' ILt .• i. 11""'" .~ 
~ '1 .,,10 0,1 .100... mil It mllll,l.d dn,' /:""",,,1 tlNrftUJI, .. hlrb i. "" 
\\'U III 81 tlin It ('-~·mblt·.. In~l Kr.,"rl. Thfl t"'I~· .,(Jator hmlt .. 
nOI .... 1 ".r~ 011 1106 .~MI foot lid Il'l' 9CMJ (001 l.n·I •• 
Tllt'l) !'\ or he..! mhw Jl~nt II tbt- \ ari I JlhllfuJlurn" ob r\ I ' ) 
In ar~' of the I" ·Iou. trI tAl mllll' of lloe ,10 trio·l. Quart.& I. tbe 111 .. . 1 
.bululltn .. or UIt-" \"I\h. Htlnt:rnlA. Til tltll~ otL I Jt flJ:U buu.· ... 1 t" 
b ntt', but origlUuJ. or our t hll~~1. ..-alrlk rOm) bout:! lM'r. fli o( nil 
tb 0.., 01111'(>00, Illd II mllrlo hlllht'r I roeot&J;c ('f Ibe Hill ulnlh" . 
1"", '11\ "" ,,1'11:1"1.1 1\11 
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, ... uh\I,ItIl"" lIu"d,J .. 1", 1II,&I.ldl1l\· • • 111111h'. '111'111.'. alld 11,1""" .• 111 fir 
,,111111 .111' ,II,t·\'t·.t "tllII"ItI ... , t 'U,u;,:,,,' IIr tHIII.lutHI·, ' •. 11'1',1'" .IIHIII 
",Ihl, ;1 ........ 1," ... ·'U .... ".·. "ltll,· .111;.:1.· .. 11 ' .. I'" hJluul ,,. ".'",I"lh,II~. 
n"'II.111 , .. ,h l''''' ''',lrt·' ' 'I.\ .. IIIt,flu", •• l.,· Ih ,·, In"111 ' ':.1''.1' f,ll 
II": I." IIJI' .,11.111, M III'I,t' ...... tI 1I11111~ tlu' 'I.tt~ .... I tI" lu, L. nw 
.... dlll.I.IHoi " 11.",-=',.· uu.' , .lIr~' ,11I.,.h·f.lh· '''"IIUIII 01 ... 1\" , 1m IflUlt' 
I t ',I.I t ln""ltI ":h' ,,' ... , .... 1)1111.11.\ l"'I'I"1 .. n,... 
t wl,l I ... '1I.lrl.\· 11\\.1.\4 11I\'~ 'hl, 1"11 lIlt' 11I"l'UIIlItIl 1"1 "'1.' \.III,lhl" 
1'IH' Of,· III II ... J:III, 1..,1 ('I " I"'MI~ , .. . ' ....... ·IIII .• JI' .. ,h" I. ,.,1." l,aI,. III tl ••• 
!"roll\." (,, 'UI ,oJlI~'r , .. Ih'.lfl.\ .1'" altlln.I.1II1 .\ .. """1. ,lIltl .1' 'lit' "011111 '"'III 
..:"111 11 .1,, lit I'II'"II~ IlIflu.,.1 .a "'J.' II111Httt,1II1 f .• "III' T ill' rl4lH' r Ifr, ~ 
".1\ I' 1It""1 rill' .. 111.111 .. 11,",(... 1·,1" 11.1111;':: In"'l till' ":"'.11 , r '".1" ''''. "h,lt. 
tl,.. j.!11 .11 h Mh ... It,u,' IH'"'' 1'~"I·llll.,II~ 1+1\\ :,:r,ul,·.1 .1 ' f".\ '4,h, • .,,11 
II .. , "d".lhIt,1111 LII ... ,.hnn .. , Ifl\ .IIIo1My 'M' 11' III' If tilt' \\ nil" .,1 Iitt Ifl " 
tHwlk ... . It,.( .f .... I " 1111 tl,.. h",111 fll II ..... I"ltll" I~ \t'l\ .. III1IU"" . . ... , .... 
t 1 •• 11) I .. 110" 1,1It· III tilt Iou).: I' " lluul .... C •• llt,,,., I" IIWI,' 104'UI .. r'llll~ 
,llhlltl,II'I ,"pill.: ,I ... ".11 ... ""th "U,UI:III'. 
11."(1 !Jr' III tI. , :"4 lu lll t' .. 111_111\ t " (' tI. 1", ... ,1 .. , • ilt till' ~u" lutll It.'t., 
III tilt' l.ulI ·L.1 11 111 I .. 'Iill,' nllll , "'" "I if l 'h ... l,)' It ruJI,1 'Iunlt .Iud I"III~ 
.. If , '. ~ lr. l llfl . .. 1 hhll "utull~ ' .11111 ,I t ri},:h( .w;.:: I.· ... ,,' t lal' lu,.ldllt;!' I'I.utl .... 
or th., ltult'",ulh' 1111 ... 1IIIlI 'rlil i " ." fl. 'iii .tl"Ili l :':0 J" I I " h l k,ul I adrol. 
,l it · l itH I I·, "llIlll'''I1II ,..,h t'r . I'J. I. \ \ r \ h a 't*I'I'HIIiI II. 1111' .1 I'llllffl 
l.!1'IJ,h or t ill"" ,h·."' ... " .... h tdl .II'IH'.,r" 10 ".,1'.· ... ·111 ,III flj'ill ",,_ItI'lIlIltti 
II) 1IIIIU".III,.IIIt .... llut:UlI"', I IJ .... IIf~ 111111'IIIII,J.lh UI OIII: .1 11.II'tlll' ,.I.ult'. 
I'll llil' l: ull1oll, HI "I )" ;,UU 11'\1 1,,,, , l ,',1\ " tlt'I"""" .-IJlfl IJon",·,1 01 .11 • 
..t.n j'Y IIl_If"fI.II," hula ,ll'lk'lI'" , .. It(' (fu' tl, ·, tlUl I".ot,1I111! 1'r ... III, t •• , ",it. t 
" . ·.1 1111"'''''''" 1' •• lIul 0\"" h. · .... '" Uf" .1"1"""'" " , .. tlllil hi 1111.·,1 •. 111.1, liLt' 
'fI " 11. ·1" .... '1 .II .... ,I ,''U ralt>t-.I , .. cr.tllil. ,I ,It 11::111 .&11;:" '''1 tH flu' 'M'ld,u.,: 
pl.lIH'fIf I lit' ItUII' 111,,,-. 1'1 . \, ' \ 111 4 Ir""1 a plmtu;.:r_,pll ,,' ell'" tlt.I ..... 'L 
rill" Ihill IH .. ItI, II ,1"llCi"" ull ... U t',,, II)' 111 (I", 11111 ' "'Ulu> " h lt'h I till .111 
p'hbo1i.IJIt) • • 1 "'I"''''' ,", .. 11' III 1111"lIlIlIhl'''IKk It~ 1III'C.it"'lHlllolt .. "" 1'1. 
1. \ \ \ \ I. J'IJ:~ I; , ,,,., r('Jlrollhll tlltll of a "1I,, tll;':"'I,1I III a "'I "".: 1 11 It'll "I 
'"I'I • ..,lOll'l.u," .. 1 111111'.-11111,' Illdl II~I" I .. "u atld l k,·tl 1 • .)- IlIh ... r ,lh/lllJ: 
"".1"111111". allli tht · .I u.·'ld.u" I" .. 111II1IIL I~ l"UIIIH'II"-11",1 b~ dll!dllll"fl 
.. lu11IL.uJ.W 1 ·1O&rJ..~, (lwH' ,I'" , III • .,., "'III It 1., ... 1 .. HI 1'1".\ "tlld •• aw Joo4 1 
'''U~tllllll) ."" , UJI' th'PCllIltt" Ih.lt tltl'~ ,Ir,· I .• L " II I.y th.· 11I1IU'r a ... l 
\H\ 'erlalll lIu.lh:.aWUI "I fin' 
rI ... , 4 1('1111111 UII II " l"ll!" lilt' HulhlllJ H('('k on t l. , IIHr.l. al,,1 ,', ... 1. It .. 
""I "-11t1!" 11,\\1' ..tUII", ... 1 n .I"pcll III .,1"., It · t ul,,1 .·\rl·1II1 fl '" dq:n"t'" 
I., .. t III UII,III ur" 4' .. t HI ~)llth lor IJH~r I,IM") ,, ·, ·t . 1'1 .. , "'wlltr.' rU~' k I_ 
.l JlIU··~nUlh'f1. blol"lh J.:r.,y hrm'''I (j,"c- 1H'IOII "nns: ,,, till ' Cur.·La fflrumtlltli 
.m.1 ""I nklllll~. :' I: .• \\I t lt ,hI' E. It "" nu~r.· or ",. 
-Ill .. , Ihdc"tollr j~ ,'u t .',\ ~,,,,,,·r. "H' 'r:-U ' fllft'~ w" lt'll l 'Otf\'JlPUIIC I du ... .r,. 
. 1 III \tI~1 "" ...... 1.,1 
h.l IIhoU'I\,·.1 III l11t' "tl,t r 11111,1 ~ 01 tl., ,I! .. tn. f, t • 1Ii" .. 1 1'1 11 
t. til 111 \\. l.trlUII'': .1"'1\ """,111 ,11 .. 1.' \\'11, 1111 
4'1i ·1,.IIIII!' .. t"IW 111'~' .lIt" tlill \tllll.ll"r1Iql J ,.,1 
.... lIlt,( 1I.,dlll' .. IIILt· -..I, \\ :'\ \\ 'J'r I . 11111 





I. ,I.4Of.,," .. 11 •• I 
prll"'ll'.d Iflt' l,,' til'.,! II'''''U''' .lIt· 1111· ... 





.I'III~ ',"Ir .. ,, IH'.lfh 
!\ \I 11,.1 110. I. \I . 
:s ..... ', 
, . . , 
lilt ' 11'1.,111111"01 the Uri' houo(lil" I" ntll' :111,,111, '1 atltl 'utl"'1 hunte,' fl~ "-
.Ul' .. hw\u t l) ltn' lU'tOIlII'.mymO!' "lau ... h;.::'" .... ~ •• Iltl ~II lIt Iltt·'~"1 ( •• ,1 
au,1 ~M' (Utlt 1",,·1 ... uill tl ... ("nt ...... M"t"tlulIlUt;. ~"I) "hkll., 111 ... 1 .... mth Itl 
Ih~ .h~fl. 
TI\lU' rrSI~' t htl'll};" T, 11"\11 . 
Tilt- ouly ur fHuml •• t)()\·I· Ihe WH,'unt It'\fli a'" 111 ~1U1,1l IJll lldw"l 
'ullu-..;luJ.:'~,;' In IU '\'. rr,l<"ttln' .. , 011 111(' .-,UtI (uot " "01 ItIIt."UllpOr 
tnnt hod)" w •• ftmutl .I " At t "" ... t Hr lit, m .1I 11 "II n . .\t It '" .tIof'l1lilt'"rli '-'lui 
it. (OU.,"' ...... ~ . tH " ' . ,mellin', (tlt'O a ~\\' , '",,",uu', .ultlllll •• lly 'AU 
lol" ( III t:\ ~ .-!,\, (rwtlln'. 11<4 tnt .tl't·u j.!(ll \C';\ GUO (,.t't. ttn rlt"t"", (t"'ll 
hWI·l th un· 1.HHI~· .,t till' ... .cJil. I~ 1'04'('11. ru;.:'dllt'r \\Iril .It It· •• I th t i ',. 
parnll.·lon- IHNlh.''', uUII rhn-.· I \\ . "'IIUOI~. ' \ " ""Iu", I' hy Iht· 1,1.111
1 
31JU ("t't Iwrth fir tlHl iOollol(t i" .1 l; urt'n Jr .~ ' ltu.' till'll·' h '4'l e.l~t ('.If. 
rh,1 \'~.Iu 111.\ .n'" lor ,;e' (tt-t . ".,rtll III ( III " url,I"'IofI), .U" lin' ... . ~ •. !"!t. 
l·r·, 1 .Iu· .... ~, (H·t '-'Ilarr, 
I I. L ft.t\ . ~ !I 'hiHI uti. 
f", ..... (t.. ur 111"r" lIurth h' th .. ~ \\'. p(t. hull\'. 
\",1'1 f"f ,tJl Ir ~ tnrt·, lu'}r 
tilt f fl' t ... Ia .... ''\ It''t ul 
It ~ (, h.- I \\ Of(' 
I .. . h" Til, " •• , ... 1 I,lll..: , ' 
,( , t-. utt 1 ...... 11." ''''' 
..to .uul 100 'tot I Pi \'f ' lI 
, ., l·bo[H':: ' I'la fli flU' 
" 1 .. I .. rr, t'W I',1 till I' _\\". 
.. ,. h.,..)~ . hOWHlIt I ltt' 
"II lutu mJf'''( lilt, 
~. "'''. ,,·IN"IIt' ... :-Wmlla 
.1 , .. t tb., m,un ,.hollt fill 
tilift II '\'(~I .'" •• I.arj.!e mlli , 
t',.allIt .! 101lt:' flU" II ,I~ 
Ih. , I'n ~~ .. I WI.', II", 
".t raul 1·11,....· n. U\\ Ifl~ 
(0 t he j ·.l\' t"tl I Ofuhllllil tI 
lilt' ""rL;IIIa:~. hue ... ·t·U) 
, .. 11t' I h.lnu h-n" ... 1 II~' 
, u I :. \\ . ore 1It' •• rh.J.: 
1r •• I'III"' •• H'U (t~: ' al-.u t. 
",-hllh r\Ct'1II1 1 '~1t".' tI 
III.UII rlll~ II1.UII .. hINJt lit·· •• 
l','urt' IHt'IIt1HIU ... 1 .l "d JUIII . I ''''os,,1 ~ , . ... . Hit' rr.lf'u. to. thlt IlIft 'rnu",II.Ut' 
rut'·" ..... Iflj ·JlJj.: ~rt·.,tl)· ltrokt'li UIIII tl.l· IIIh'f<4IWtt· IIlIf •• 1 \\ HIa 'lo(."('ollt11Iry 
UlIfH'rul.. Thf' 1'.U'k.lrtt .. 1111"' It.,- a \,·rt,,'. I r .utJ:I ' Itl IIhullt ~tlU (1 ' .'1. 
:,,"1 I" rllr tll«' 'UI t I 'Jrf Iwllt"" till " 1t'\·t.11. OU t l ... ;-UII 1It'IIIaiu Ilu .. , 
hillti IKt('1I IIf'fMllld1\'I' .ml) at tlli' IlI lI th "IHI. ,,,III).. 1I11 ' • !".lIft' 'r.ldulj', 
"lllrll ,lit tI,u 1.' \d .,1..,\" (urml'll t '", f'tl .. 1 l"'UlIIII"r~ Ilr t ilt' 1'.\\·L.lr.1 
"''''111(', II "''('11 nr,t IK·tlrlu50: fur ~'\t'n,1 liIIlHII,". (t .. ' t no III II( 111(\ II II.AIII 
Ifhuft. T,,"u IHllllln .... 1 fllul tlny It , .. . : 'f tfl t, '1I,III1 .. h It I "ou. l~ ul 
or(> n",,1 .11"" U\"' '''11 in thr Hullutll H" .. k, Till"" Ir('wllt '. !"i . allil I" 
\"',lw:.1 fur IttU '.'1 '1. IIr 100(, rtr It lot ,1,·\t'lfI,U"iII, 't il rlt" !IUU fi~J 11,\.,.1 
lb.· UI . ill or hUllly '''' n'"r' 'i4,'ulfofl It)-" t'~r"'f1 d.l) ~l·.UII ttt'li t 1I1;':~ . S .• 
lui tht • • l t IITI bocl)' is well .\t·\'I·lol" .... 1 rllt 11t'.lrI~ liuu h .'t .UIIII,,1I0\\8 
~ .-.'. HIli ~', I:. J:. (rlM:tnrt' . 
Tht' ur' II'I'U t)ilTUr Ita (rot tllft- IMnllh-) l.u I1ml 'to ~1IIJ.: 1111' lH"hllog 
1)( fill' h mt tllil', fll\"~ Ia.l\'t' n \I 'rtm.d r,ltIJ:l.~ "I' tun ttt JUU IN.'I, rutt.l), 
, ',(, t ' dlrJ~ 'iUU (t'i' l in lells:th . Tlu-y tlo 1I0t "'l'lk'.,r tU1 rlw ~lIr~.u · , " T il 
nlll1erulll .• llllu " h'lUl~ on ho th .. itl,· .,r tilt' Ir-at'l un' iutt) II", 'I'U Itry 
n ... ·~ ill au IU"$!ulur \\1&Y,..n t h,ll tlw on~ hod .. ! ", \'ur)' ''''' 1111 a (l'\\, liB '"' 
til ... ·\'l·r"'l (I·.'t ill .. I,!lh. 
011 111$' ;"'JIIJ (oot h'\(~ l t II hulf' 11IOn' th.m :!,UUO fl'4 " lI"rtll til tilt' III IU 
l " tfL lUi 1:. \\. (ru('III"·. 10 or IUnu' (l ... ·1 '1'1". \,-lii('" ClI:lllt.UUJI UII$:tl · 
1.1r (rngnu 'llt.. or ItltU,' tollt' 161,,1 I hlulU.·. !'101mit' 0' ",hidl W't't ' ,\ IIlIII,l or 
u' r' 1 II IIIH-ter. Oil till' tiOtl ftNll It' \cJ. " II(.U ( 1,IJIUO led tIIlth II' IL 
III .• UI b~'It.I"'I~' JeJ r'Wtt ,II"" urrh)uli te " hidl ,"L.t'.OIj ~~" Hllt1 tlip. ~J;. 
,.1 '"' anj:lt- uf ,. Tlln. Iiun,1 ,I (,, 'I uunl, uf Iii" ab n., 0" ,I,a 
1,11 '(,,ot " ·\ t'l i", BII 1':.-" ", (r cfur,'OrCOll'\ult'r.t.l.Ih, \\lllfh wllidl I"" ... ,. 
I-I ..... HI hfllt· "'" (,) "'111 rhlolftt·. III II .. , ruo t t'J ll'rly .. urk'u,J.:~ o( 
'h~ WO, . 'lU, "" "'"I f'~'llr\,' I . I. [\ deh 'lI'6 ctll, t..lC1 110·,,, 'II rblullt. 
'1.111111 tOtH' willeh ft lriL.t' 1II: .uly~, S. Till ' t\\U N)I'k, ""' IMr.Ht",,1 
hy . ,nn of h",k." w[\terial III I" !!U It L ... "I~. \\ bOO'b "I'I .,,.,. 10, \,., 
ur(.u·, ' t 10 "11(1 i" COUlI.MJlI,(}ll or IlIn~"hHl Ubtl \ ill IUllth' r partl.llly 
<t-""'"I .. I with rhl "Ute. It. j. "1'1''''1110 t~IJ JlMI fo",1 ~01S1 of 1 Ill! ~Io It 
"",I II.', r/y .... rl il-R I. IL 'e "lObll'd"''''o 1110 lb.· 1" .... 10),,1110' 1.,1" • 
ul,Kl'f\·t .. l U1 the ' rt'lro, (i.KSh t nutt Pur-It· :-Odin ,ulll ~ 
raul,,, I·re uutClI At tltl~ lIurth elHl or tlw lina I'i,.H 1.' \4'1 alill lu' r 
tlu' "fll1t~ld of tt. rlJ)oJit anlliliu ~lmH' HII tht' ~M) (uot "'\4·1 1 ht·.,. • 
ul\ariBhl)"lrl'tHl IwarJ)' I-!.- ',". Otb('r ,., ., "ulmU't'UWlIl" 11.&\'1' t.,.·(·11 at 
lUI UIlJ,:It" ufulIl)';~ ('-W' th·;.:n"'t· "itll fil l' I ... '.II11J: ItJ.tIll· .... ~ IWIU'(' It I IIlIt 
UIIIII4,ul tu Illul ul""'11 /lip.ll·'·~ '-' II II 1",11 1 .. ",1 IUlII ,.lh·L f · n~IIiJ{"(t IlI'fldlflg 
.. "rt,ln'''' " ,Ir.lll,·) tu tlttt IK'thliuJ: IllulU· .... 
Thl' 1I1111f'faJllutiulI un:urH",1 ,;ft' \ " 41U" Iii the rh}uhti ' .Iu\\ '. Iqr uloll~ 
IIH' n ... IIU'1. tlr rll)'Htih' ""il 111nc (mh', 'rdJ,tl11t'lIl1't "I \tfill hl. lU,· r .11 
hluud ill llw I .Jlh M ' II.tr •• tlll): th'·1I1. 
Thllr II Iilllllt",1 UWIIUUI uf 11111\ , ' Uh' ltt 1M' I .. J..~- Ii \,1 , .. t' "tiL "tUI'11 1 t., 
tltt. rh~·ultlt.· 110 .", , .. 'tlw. u tty III 111)',,111_1 h " !:,UII'III .. III "'OIlH' (If tlill 
I., \\'. f""'III"· , 
Tim I'rill t'ip .,) golllt.:'IU,' mlm' 1 I" IPlurt/. Till " I u"'llo.llI) hi td .. t!I IJ 
1".rllll'" amllUlilatl..'''' tk ',' IOU III,) til :o\trut'lnrt'''( tlit' :lIu\-''4t',lh·. It ... Ih-
I " IH(' 'ut III lim'l"J UlIlount. The melal uf ''i,UlfU"rt' lul \ .dUl· •• n ·I.,.u l, 
dn'r. nntl J.oo1tl. '0I'IH'r il4 In ~x!ren\t'ly III II .,11 IItlt)·, 
Th~ p flt'knnl tOI)C .. Oor,t III" II""L ·~ .lInpf.' of tltt' ..... 'It:.lruUu" ,lIId 
M"4orul tt) nun IIlnHlon of .Ilt,t lit tho ,Ii"trlt't. III thl .. 101 ",'ro 
.:rc.l' OJI ~. 01 ore \'l1ln bl~ nUl) (ur hutll ".h r. ""1 .. ,. Illlt'd '''ArLo", 
aml ('n ' \ I • ill LillA \' til aud Ibe l'Ouhlry rOf'k .Uurcnt to rI'fI' "111, 
wi, 'r ~ "bt' .. 110 \'cln ba~ '-n hUL Iottl .. "I It· .. " I IL b..... ..,1.&11\ ,,,)' 
!IInll amount or "lIn'r, Ialltt IIJi~ I ".url,lt t.,,1 (,)r tll4~ multt IIJrt • • tla 
","Jt'lIll. TIJ ~ IU'OO(' ," o( uSIJntl .. u lJ \(1 (" ,h'It') I .... t It W "Ih" tit 
or • ~owl'le t..t)' to "d I'tl. of jut) ~ ·t "lid III l",rL I., IIII' lu .. ~ t I~\ el, 
HI U.~UI ... t .'r 3-,1; 
73 TI~TIC ISISO 01 TIlICT, UTAH. 
OTHER MINES IN OR NEAR THE Et;"RKA ZONP 
W1II<T /I LI! )(IlfK 
Thla mine I. I"" I. I n r th mouth of Colt CanyoII,'" I IIf ~:IIN'k 
Tb b n, wblrlo I. (.00 fet'l d II, hI III lb. cberly lIall 10'" lIt Lim 
Eon'~" fo:m lion. Tb Ilnlto X . 3:;~ W. Illld.lip I :. at hlgb IIltle. 
Th" lire lUll I. IDle Iffi by fro tUr Ih" on I C"OlIImoo or wb.ch 
tn'otl !\.:!5? E. N . • j ') Eo t and !'J. to) " .. 
I"'yond II it! r bl ilicillrau ... , of II,,· IIIn.· Ion Ih .... • ~IU' 10 00 
no mlnualllUltilln at Ilt l poi II I. 
u.,,,,,»,, I. 1_ 
n.1 ml",· 1 III' lb. >(lolh.. t .. rll IOIK' of EIIN'~ 1'<":I1t . north "( 
Itobl"",,,,. Tbt' .. orkID"" 10 n I~" ,·xl.n.l"d I" .Iepllo IIf :.011 ("el. 
Tloe .... ulltry ... It I ~:u .... k lim 101lr. 011 II. :i\lU ('.'1 I ,. I r""", 
CUI ul .. n.I.-d 10 110,·... t bo... Iblll ~I II( ,Iork lid 11,;101 lUll 
till! • whlrlo 11 .... 1 II • II .1 .. t1t.I~Jn limt.- n., Irn .... ' .... 11.1 ~ . 1\1 
\\ .. a.lI\ ar ellh.r, ertlt \ IIr .101' ~:, at .0 ogle o( ;, Til ..... I. "\",, 
1\ "-'01 '0 110 mAl." b.th .bn.... dark, rlln. \,,, • .'I, .Iolomiu' lin,,'. 
'hID'. Till. liD' -".Ill b.. ~n rrn..' lorr<l ",ten.h·,'I), Ih~ frMlUM!o< 
olnUII/: ~, I:; ~:, 1I1U1Y o( lho"<! (onn I~e n~1I n or ...... rdl 
hllndl'\~\ (, 'l 110111:. Th~·., II .. ..., .lAlo \ wllb lro" 0 hl~ 111' .1 
ucc ",tin II)' btar Ilun,., . 
,lUll' I o( llo~ lIerkloner I. III :-\oulb m 1:II...,k,l. It I ~IO 'N-t 
d~·p. TlUt "'Ouiliry rod, I .:r..& .\ ,Ult.! blulSh dolumult· 11m .. tont of ctl" 
l-:u~L (finn lIOIt. ,\( tiH' rim ur tb t'.ltuniu!ltion era Ulllhl!" h d 
nOI 11.'111111. Th,' rork 1 110 IH.llllln u( Ihe II ,11o ... , r, .h ........ \ 
Dum ruu n arty ,", .. rel""t (nit tUf\' 1,1 tOt' ,tbf' (,()UI"'IW.·"( whit'h trUA S.-• . 
JII I61UL.101l' tbt' b n tllt 'w ( .. Curto - w r,· ncolllltt'rtil ccm Llhlly ..• nd 
IIllow .... l l Urn "I f,;e IUOUQJi t or M,n 11""'" .... 1. "t'f<'h n",", f'I to ~ 
ullf'rt"tl Iinw'OI,,.n .,tllr or Ie worir;t(1 O\t'r hy ,o4u rr ..... c, _aC("ta. S(-. -Ulld 
~uJ C" .. I~Jh· t. .,bulillnllt iu the .. rl IIf\'. hut ..... ~ et III') .Ii tlllftly \ tlO 
willtn,( It bt-f.u (uuwl. 
TIl TtllD 
"" I of ' '''bin II. 
·:." ..... 1 1I1lfES 01' mE lIAMlIOTII lOS I:. 739 
of n,--ollmg In nn e t 0.\ a weAt ,\lrf("tltln rr.,m Ihe abatt. Tb 
... or~lnlt'W .how bIn ImIY ImIlUM! 11m IAln~ of Ib ellreka form liDO, 
Irt"dlnlt jl()m~ .. hal W. of~. Thi i. CIII \Jy 00.0 rou .'.~. Clnd ~. 
t!i t-:. (f f'tu~ 
111\-
• '''"\ th .Ie"""ltl 
MINES 01' ,HE MAMMOTH ZONE 
I. 
t:.OLI. 'II:<E. 
Till. IIIlh.', ("rm~rl~' ~no"," n. tl ... \\'yominl:. I. Iluut ... 1 ,.IA' ..... 1 o( 
the tll"'U or Eunok. II at tlle IIIHUlh or 1-:","1 enll)'"n. TIlt" "'irkl",,_ 
7·10 ,II 
1U"',1 t,r tnoo a lotal ,Jt·J.II. 1)( suo ( t. Th ',r fjQ('UMt fu (liu "I'lter 
b\...J" C)~ ti'l' J:ulnku 11m h)IIC, _hl,' IJ here .Un~l' ~. J:; "., ... ud tlJI' I:. 
at n lIuJ.:lc fli r: .. 'l. 
Tit (rHlu .... 1.10",· 1 ...... ,,1 ~. -:-I •• !'.~'; I":. ,,",1 v..-W. Tit • ..., ..... 11. 
-11'0 10 ha\'t· ~ II IlIlICh nun m('lilt ('Mrnll·1 tu til "lratiU. tauu l,huH' 
u( tb II HIe.'hn • 
A largo> l.ooJy o( 'eln au lid' Ia .... t"",,, .1,·v~loI,,".1 III II. "'o,k'"I1" 
,/L. t. m 10 (011 .... (u, 11a" mo.t I"rt OllO'ullll! pamllrl I<) Ihr h,,1 
dllJ~ "Iu.w< o( rJ, Iilllc31OlIe.lboollb 110 vr,al .,. .... " il h .. 1M II ( .. 11 ... 1 
to I ru tie Of rur 11wrt til t aol~·. TI,e J;r~ .• tcr part of thl' uffl Ilu 
t,,"11 "" <0 (roOJ 8 l'il ... · Ii~ .1.ooL ILhiu llae ,cit, It",r ... llId, Ion.< I" .... 
( .. 1, · .... 1 (tull. 110 .", rAnlIO .Iepth o( 400 (0"t!1; 11 i. 'NI.cal I • ., IIa~ 
II,.,:MI """. IIaCIl ,.!t"h lu III ... ull. 81 au Illlil' 0(;10 (0' ,OU (''<'', 
110.1 ... 1..,.., 1 ... ,1 "11 LI 01: II \erll I. 
"'I, "~i" ,"I""ml_ ,liIfrr frolll 1111 (uulIIl In tI ... UI"J<lrily 01 the 
Inhlt'6. 1M tha' tllt-'r I ,. n.:-n t dim 1"6 of l.h'('OIl. uti I '" ur llit-I Ilk. 
bl.arenal. ( ~oJlP~r Ul to lit· ",,"illlg. \"hUe (II r.tr~ ' .. Un) hit 
t-II (ulllld carr) ;1111 tnu~ll I :' per' nl 1t· ... I. llol' I: I lIul~ o( II". 
or I" vull1.LI~ fur It~ &lh~1 autl ~uhJ tluly, tilt' IlropC)rtlon ~l., 'II 
110 'I" " ,u"wl t..·IOIlI1 .... III .. IUIII. 
HilA It C'C :tTIt4L \fl. J:' 
Till" UliJW i .. ""tll.lh.1 1'Mmllu· ... "t. or ":Urt'L.o. I'r .• k lu,d IJtt ... ('t·n il 
alUl llit' llaUiUlul1i ruillt·, Tlw "urkfllJ.t"-. "' Im II un'" .,., r~N 1II11~ .. tr,. 
Ult· rfir till' IHH"l I"u t in I.ufek .. Huu .. lm .... hut it i", Jlrot, bit· CiHtl I ht' 
t·.llr.~h1l~ (" ..... \A ·r),) VoUI",.It;:-JJ nI"(l iu tha .'Hd"u JlW'·~CHth·. Tilt· l'Ouutry 
rot'L. I~ ~ t·u.'u".\{,h tnltllltl ... 1 th, 1 it 18 dlnkuh. to .Irlt·nuh,.. Ih~ • "It:! 
I"tltllll;':; It "'~'UI'" I;n)h .. l.tlt .•• lto" •• \tr. til tlLA I"«,,rn,.:" htllL. I ~. :!.i-
\" . JII tl ... uJlI~'r J"' \I 'I, tilt, Ilip Iff tIlt' ~I I :-;'\\. , ut rut '1Uf,JII' u( .,; I 
• ,wl III Clll' I ..... r It·,. f" "E. IU"" 1Is:1t· ill ';'n Itl 1<11, , 
TIHI rru' ·' ur ..... , wid ... uro IIt· •• rl} \t~'Ch'.,I, In-uti S. S .• S,:.!:. I. .. ~ . 
I~I I: .. !'. I .• W .. u",1 !'.;IO W. 
Tllt·ft, Itft' r',u tN_lit, or '1;0111 uhUh .. r III tile 1I'ttrkhlJ:" ur tlli" 1111f1C", 
"IIh-J. "IU'II' CIt' l ,h·\ ,"101'(-.1 urt' ttiHUIt ".-. r(*t ·t 'IMrt. Tb. UUIIU" t ·~ l. 
f·rl>· 1 ..... 1.\· ,· .. urlt.' .1 , ', In ,ltl.· I'nJI ... rC IOU u ull Qr the 1n11lt4raJiJ UlllmOIl 
"I tliloj ,1i"'lrlrl , Th,· ... • .tI ... ~.r. InIHlt, .. I, Iw 4!\t·r. til JUali hUI1 C' lw ,mel 
1)I ,d,,"""" Ifrt'J:"ul,.rl) tt. •• 11",) urr ti.,llcult hi Iltllo... Tb un' "" __ ' 111~ 
,., 1 •• t\I ' IN"-u tit·I .. , .. II(",1 f;,r rl ... llltML II rt ,I IUIIJl:\. I:' \\~ , .tlltl ~. ;14, \" , 
rr ,u· tnf, ' pl~11I • ,,1,14'1. '.'1' "-, l'tltIlUIC "U~lIIk I. .... ",t·. · .. "j rHt ';0 . 
Til., llItU·" ' ·ol,,"·rly )-.Mll, ",'IIIi'll 11 ,0, lM"t·u ttl IOliin )In,dlll'''r Ihull fi r, i~ 
... ,It'·"UI1". :11111 C'.lrrlt· .. IIIJ.:I. \o1lllt" If! f,:ot.J," Ilul~ ",d"t·l. lU1I1 "11110 C III, 
1.·.1.1 or IOlll-,,·r. It rllllu"" (ur th., ro •• t I'.art S . II) E. (r16Clura IIlalll\ 
"blt'h .itp", \\-.• 11 til nUIlI.·,lr .:, «)t I'" \"rUral. 
lant" .. a.h )c1!\.~ .. 
Tid millt' i, It,.. ,,1 ... 1 tUl 1- -outllerl} ""Imr ul Eureku itt Ie, I~l w~u 
II ... 1''''0 o( 'l"III,"ulh "uti ltultlU '". Tb .u,kl,," b 'e IUtIll ... 1 II 
llA'llIITH 'II'I 7-1 I 
fll'IUh fir ;UU ('''flit.. Til Y n·.U III Etln'L.m hnw",tmH'. will h I'O lrlk .... 
hnut ~. :~., \\' . nn.1 d lrl~ ~ .. ;. nt Ill' nns:ll' nf 0... , H.,tli s:rn.) "lIti 
r1arrty .Ioltttnltic 1,.ed tIC I 1)fo(1" .)r p"n' hiD IlIltt ' '(Jlh ' h \to hpl1n mr« 
III 11,(· ..... '~I"II'. 
TI,~ prindp I (""III' !,"III~ lri~ ~. _.1 W .• No "1O K,IInol E.- \\' . 
.. \Ions: tilt!!'. ; ~1 Jo:. ':"WIHrt~ tJt(lrf' hn t~H J:l"t 'U I m')lInl u( 11I(,j . 
II two . Tbt~ IIiC'Ulfd nl(' .... ur Jol I~nllfl. lanwf'!\' .. r, pro 1"\ ,II,. 1'Olaf 
IH1.1 ~(rur'ur or III IIm(lllitont'. lui hi JlII1~ tw· II ~ho", th hPi It Ii n.:. 
TIlt J _lliftn,ld rrl~ n (Vln ithlrnhl renloll"t or IrJIr til lile. an.1 ft("C '1 
ItJIlRlly "mall vAlnf'A ur gnltl. It relwtnhlt· hi mflO.)' 'III.ty 11a ... ,h'ltO~H"" 
(IiHUrl ill .ht" limp tHIlf\ Ilt' r the ''')llI.o."t W'uh t h 'llftMU n,,'L .. , un,1 
, .. > 10, 8. mill\r Ur/Jlill. To tb · .t IIo~re loll lo('('ll (0",,,111 110 .. 11 
Amoun' .,( .... I.I ... r o~, hUI I bl8 I "IwuJ. ID om II III • ~.'Iy 010 .. 1 
" ·r",l. IInoi parllnllr" m~lIlt'd by odell,,,1 ml"enol . 
\\' h ' l~ r '.II, .. ~ Iril<' I" (ou,,,1 IhrOllllloOllt Ih min HII;nll (me. 
1111' IIlId " .. II cu" • "I. XC ' I. """rodIlN'o" nr l.bollillm,,10 o( 
lillM (",," IU~, oh"wllll: lInt 0111)' tI, !,lIre .. hit,. Idtr.IoUI I.., IInll,,1 r 
(ro 'm~nl o( un It ,,~I lin,r loor ... It hln Ih enld tl'. 
Tb;. ru",~ i AI I hI' head O( " mmolh II, in. It 10 ..... ·11 l.roo\lIrll\o 
(...,Ill 1111' ""'I. tI.~ 1 •• ·"ljoll h \'IOll ~II m (Ion" I rill'. il'ffll:"lnr, "11'1' 
Iir,,1 .h.I .... 1 lIool) or ""', .. Iflrh h"" I"",,, rollo ..... 1 ('OlIlin"ou I> (' ... 11 Ihtl 
lur("re 10 II,,· I"'"om II( Ih min". "t'nI I tll''''"rll or I ,r,OIl ( .... L 
Tllfl l'Oulllry ~k I. ~:llr"L" lim 11111~, .hid, lrentl ......... e.hAt arr~II' 
IIh"Iy)\\\'. nd 81":. IIn.1 <III "E. I ."111 , .. rYIOII 10 .. 1 ..... ":\1) 
ami .~, . Thl' (oUn.ln$:' , . rfalioll~ in trik .fro not~1 011 lilt- -o,;f'\C.oral 
It·,.-I., I , S. :-:; '\~.: finu, s.r~j \". : .uo. S.~ ... \\". j NWJ. ":.- "',"1111 
!'. iO W. ; I,~)O.!'. I:O W.; I·Ioblmtrlnll"d. !'\\' . 
TIa~ ""lin IT)' roo"k I "hllli Ia I. .... , ,101 m,lf I",,, lone 10,,. h'J! r,."I''''''I 
.llltl.y nit mrUIOI. .. hi .. C"f,rn' ''rwtlul t,. tllt' IIJlpttr tlell u( cbi, ((,rma-
do,, ; llJI' nlt\("t l~'wf nit 1111 III (fUI'I\~ IImf" 'Ullf\ I t"\ 11 t' H~ hilt 
I"I~' "hoal ~~ N' ~ '1 ~ .t or Ih.· han ho" .... 
Ti,e lun, tOtl(' ,. pn,rmuHfly rr t'tur._1 .hrouRlmlil tll,- mh ... , Th~ 
mu t prnnllullt ... 'tl (mt'lur lre.ml Inln t .Itlt" ' . .IUlII i,r, ' 1 .... ,11 ftr'f' 
lHo .. lnntt 811f1 "lin ore Iwarillt:, 
uu ... ~ <'tllr If .,,,' ~. ~'tI w .. ~ . ; I: .. ~ I :', 11,"1 1:'-\\. 
Tltt"t' rrn.c'n~ rft nUhl~ft)tI"t or .. ,....1")N ..... lllh .. l by lIIoolh .. ull 31111 
""rry bnlh ... Ii<l ... 1 brokl''' 'rill "'""'ri ,I find '<'011. III ,,\' r. I it... 'I'ha,\' 
"I·,,,,nr 10 10,1\'" lotIlh I'.... 1 .. 1 'If,,1 (',lh, ... 1 II,~ ,1'1.",111,," or Ih" u . 
Thr "eoll 1I1A1l'ri,,1 r..llo..-~ tI ... (n III,..' In Ibr lim ","" .1... "I .. " 
IOIII~ .. Ith 110 b .. I .. I"I1. liturll"l1 lit Ibr .,,~\ J"'I ... IIIIa o( "'0 
bull I. " I rll·. I ...... llular. 101m" ) ·1111.· II> ,110 1""IIt', ,1I"1Il1"I" lOr 
.. hl ·h tn'ml" ~. I:.'" f!., It NllitiOIi " to tllb botrom or Il1~ rulll,., or 
to d "Ib lOr ' ,G()O r. I, III blllll S ~:. RL a" IInlll o( 1/t? Th \"IOriotl .. " 
in tI, (unu or 1110 rhimll"y III ,It' l'llo r n t.e-I b .. j".lg .. 1 (, ... '" Iho 
""""ml'·II'YII'1I III I (1'1.)\1 ' \ ' I 1 I I, "hi 10 II'V" Ioo,b ... n II, I <lio".o( 
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lrul'tun~ or tlH: 
7-14 TI~II' I~ I~'" OI .. TUWT, l"T\1/ 
hUIO.'I. pN.hahly ahuut thf! dOl &! tb t "ot~J (or Iii" nioulhlW'ta~re: 
Ibe tlll'I,rob. hly mrlr !wI .... 020 0<1 ;O~ I': .• ""rm!!io/: 4:; . 
The prtlll~ il. I (ntl" I11~ tr"rul .s .-~ . t~. l:i E .. ~ . !!.; # f: .. ~E.I ~.I:;"" 
\\ ., a,,,1 1:.- W . Tio fr" lIIr , II IInIlY"I'IIt'M III Ul'OflP tI( Ihl"<'<' or 
mlO "IItI ,... fir rly,' rllral. Tlwy h.,·~ I. II IllO al or mild, .!llrr .•• 
lioo '" Ihp II,"~ 'on IIn,lllop haoll I~ rlOr "n' .... lit'. rl"l1loorh ,-arbolO. 
Me 'Or 110"" nn.1 alii.".. ,\ ." r .. ult lOr rio 
tll (' (uund. 
" 
\JA \lINE. 
The .\Ja • rorlOlI'rly 'h,· '''I'[lO'o,,,,,lIo ,,,,,I tb.· .\""'rl~. \h I. ,:h .... it. 
untttllWluth fir tlw 'Iam.lloth milw 1'1U1 nl th h .... &l1 or )lnmuwll. It''''ill . 
A [nollel ."~D,I. !iOUlb L-I loro th hill ,d ••• "1101 .H It vlltI •• I 10010" 
I j f ... ·1 1,,·10 ... rbe "r(II ... •• h.n I,,,,, I" II ""k 100 f. I. "orrh .",1 
.... u'h IIr Ih" ,""".1 ."r",",'~ 'I' "'''0) IIllt'n w ... klll!! 10, tI,. hill lo~ 
Tlolll'O",,[ry mr~ I Jo;"",k, Ihm· I .. or rbill I ... I,INI. rlllo'."IO,1 n .. "'. 
mfOrph ~ 1 1'''',,"y. 011 rho IIN,. rool le,,·ll" l.eol. 'rl~.~ .. -". W. 
B,"I,III' ~I : . nt "nulIl. of ~~, • rl". I ... on/: Ihe ""rnl:e IrIL,· .. ud .111' 
"f Ih,' ,mr" In rI,l. IOOln • 
'flit' n)('kH llrc Jotel'll'tCtoo hy flumy (r.klun· • 1110 t or .. hid .. ar 0 
~, .luJ:'. I hOH"b tIIn"l fir c he- ore I~ JW('OOflury or uxitl (In', Tltl' nm t 
I'''' '<"'10' Im<I" .. · Irlkt. :>.-~. ",I,ll,. w. I ''''III. , . .. yl"le I""". n 
70 .1Iul ~I, Otl. r rmrtar t~nd~.:.!-i Itt~. ;Li') J-;., ~. tJ.j ') 1-:., 
nil ,t .. ,; \\' . 
Ju.,... to( til 1'. •. I •. )1. ~o. I, Ul I,,· north nol or llop wurLlnWo. 
vel .. onoU~r I """ not ,Ihoc r II I 1ra",,1 C'(III l irouou_ly 10 lb """lb. 
en, p"n-mity or 110 min. Til acoo'IIpnllyfroll d l.pam ( PI. X IX ) 
.11"". ,bp rdalloll or tbe Ii O~ Itl ..... ·11 IlIhu an,l or 110 mlne ... ~111 . 
Unn '01 III 11 u~ TIl dnll .. In moll r I. rnontl In /I ""'" Irfldo/t 
..,ulb ... ~ I Ir '101 fl\fOI'ta !'.- . fm.'[uN!, 
\J\ . "I"~ il5 
Rilit f.,lIo*llIJ: tid .. "yUI ll . j.t It 'turu IIIlfl n 'i . ;,!.i I:. (nu'tn rt', " ' lllf'h 
It (ullo ...... Hlth ::-, r,of·t. (lilly to rt lurn to i\ ~.-.'. fr.h' ItUt', "ollllllllina: 
111 n ~Hltht'rl~ .hr,'1 tlUll nldllJ,! Chi 11"'''l1r(' (or in (l,,\'(, I' (lilt .... lint' p.lrt 
(IIUo"inJ:.1. ' . ',., \\ .h fl~Uf(·IUIJIt\ .. 1Ithpi"\! t fur 11"-' (M'I .\\h,·n· It t1lrilA 
Inl" .\' ~ In" Inr_ nil ,(lIIIH't· t ~ ~uth",un l "It It til(' tuum "ot L.l1IJ: 
(I( tilt, Inlll! th. tuhd p.lrt .-.)lIIl11l1lu):, mth' .,nl nl!tll}! , :". ,UlII 
:" , ~;, ":. h tin Illiul u liuully r~·.l • Itt t"~UT~- . 'II} \,u1u.lhh· ,.'m IIn.t 
tf 'r IlhHI;.:1I t I thttuJ,:ltt tn ('\t,'IHI i l ,,1 ... r"' 11 n .... un· tn ttw ,·uIII.wl IIf 
Ilu- IIIIII· .. IHIII' "lid Ih,\ IIIHnIlHlit{'. 
Itl tliC" ~Ilr( I' ... ukill~" till' J,:h' ,a', ' r , .. ,rhun or t h.- IIIlIlI'n,II/O\IIIIU 
("h'1I11 •• Inlilt th~ 111,,111 '. ~. (ro1r111"'''', \\ liN" oll.,'r (rtwcun·. lul ."r · 
·1 lhe 4 IIUtlll (1.u-ll1n-" lilt· lUilltrnll tan .. 11 IIAII)" (,,110 "lhl ("nllt'r 
(Ot n .. hurt d.,taUIt " ~uul tlwn (('tnrn" It, .thotb.'r ft( C1I1 ' 11M'" 11 "un' . 
TIwn.' r\lll .. ·.\r hl I~' bllt 11\0 lIuport,mt P\('('l'tlon" to IlaI .. IIIfMh~ (If IK·(,"u r· 
rt' IWI ' , wllit'h .,r~ "Iwr.' ~I: , II Urt~ 10lt'n.cc .. t Cbl\ ImUIi ( rtur(t, Tilt 
\ 111 tII.,t"'r tlut· hut IC-U\f' tlw 111"1111 fr,..-Inn', hut ~· tlll nil 8h,,,..I,, "i 
tt ... lH,tftu"\n"l nUll ",.onth.t· I rur tU~. IH't' ul JUtI rt.'t'l nr IHurl', It." 
nhm~ ttw ... • "I":. (ro,,'ttlr, ·" IhM th hun. tit tlil' Ort~ It,,,,, t ..... ·n (uUllil In 
tl", lo"t'r ''')rLdll~~"r tlu ulfltt.'. T1\f~ uell (nwtllfc " . n' n ul1lll1" 
Aud I ' ,d.lrla Itr ,,1~1It1 at w-Ilh tt ... (':t 1 :lml tilt' we"t fa ure ,lcH't 
up •. " III the 1IIi11t~, The) rUt' ~I'UO ({'(.' t npart flt th~ urf\h • b ;'11 o..-in$: to 
till' "II ,II"" ( .... t('rly _hi' til tllt~ IIl'l ... · r 1'0rllOli Of tlut .L"hnll Oltt'. tll('Y 
Rh' lun (nt ' til" rt 011 Ih" 1f1\H'1' t t \t'1. M .. I,,",,)" t 1"",,'11 I"' a lM'"nl tent 
~._ •• tl ",un' .... hwlt lll'U' h~ II p,,,,,hu· tl\C IhruuJ.:bnllt th,'win.', 
"11('ri'tll{",H'!O!H'rlyorth .. ~ ~. ti ure .. apJloe:lrtllt lilt' urrllt·~. ~.- !'4 , nlld 
'S. I.. 1:. tt "1'\'- 'H'ro lUll 1. hnlh or wlJif'h .tnllll'It·.arl) "t.·rt l c •• 1. ",laile 
ttl(' !'J:. n ... "urt~ ,hll K. I :tnl:ll~ \" r)III':: (nuII'-' h") I~ • . \\Iwrc ttl 
I'a'h'rl~' !'E.I1'~urt" npl~ur" .Hlln' ur(11I" .. '. "ul only not •• :\ .. :-.. n ..... uro 
Itl .ullly ll ... hh!, hut ul~., ~. :.!.", E .• :1W1.II" ill IlIt) IIM·\It1tI" t·. .. . till' ~ I":. 
O""lIrt' had It II,'U,.", 1 •• LIlli, 111 thi- 1I)" .. 'r uorklnt:-. I!Ul't',""r, tltt· ... • (\\0 
S E. tt tlte" "LUIHI \ ertle-ul. ur thp \\' . nt I\U lI,1:tt.\ or IIlIt It"<04 I h .... ;u • 
TIIt~ lire {'\tt.' uI11IIi hilt jl I, 'w rM·t 1"')nlHll\u~ IUt."~ " tIfHl, .. sn'I.1 IH till' 
U1 II Off' ChUlIlll'1. ~111I. "r. ,ll1utUUi 1 t!u' ill'l·f'I.·("thllll l t tllC!! 'S t-: •• ~ .••. , 
{ulll ~ ::.... ... (ro,' tun'''' tm'" ('iflllt'll I.lr"w INNI ..... It( ufro ifh Irr,'unl..r 
lxulluh,rft"~ \',h' flchllil til tIIRIIY lIoriYolI1 I ,.hullt. fur 1I11"ljh~r.tl.lt' ell" 
lalH'(' 1)('1"0,1 ell., ,"~IIII IIHI o( ellt"' un', 
TIIf' \"10 '1Ihl t'r,.1 jllt' tll t'l (:IlInmtlll ,., "II tllo nlllll"J' 'It Ihe ,11 .. tr""t. 
""I >('ully tll(· llanlltlofh. hut el1(\ pnllw,rtloU uf f"OI'Itt'r Iff uell,'r uUlwful 
I" IIIOtIt ~f'rca" ' r t lulu III Chl·}!;lmmo.h. 
'ft..... 'I,ar 11011 unll OOlln~lItrntlOU or tlu' flUh"nul In{'l.,I,, It~ cl. ih rr, 
(':f)PI,...,r. IrOli
t 
alit.! J!oltl-lm ht,~~" l1\ til lOnrt' ('(Hllph'hl lhnu in d ... \I.UlI" 
11I"th. Til mN.1,tll4 rc (uurnt ~, InliU11l1dy " ....... ~h'h·41 10 111f' ,· .. 111" 
ita L1I In .. r It'\'~l"f a to I~;"' (' no 'O{llil (or tlnultt ~I~ 10 tlwir """HlltlU 
fln~HI. 'rl.w llOmh.'rl OfWll 1m 'PIUlU rllt 10 tllfo \'t'hl"'lto 11,1\1' ."-. ... ·u 
lormrtl tnr~l'l) It} .11 ~Iuu,," (I( lbt' c'I"IIIDtr)" rnrL.. aUfI h \C'turll l .. 114 I 
"Ulpl~ "I"" for lioll "I'd IIO<nl'III \lr liou l""· ... II~ ... ,I1"" prooIU,·18 o( Ib 
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rul~ (011" ... Iht' m"1 W, butlh .Hocrhnln lion I. ",ucll banlt'r • ....., .. " . .., 
o( th IIUIblllly <I( ~"'Iell" IIII 11J~ IllClk o( VI\'ld I~.... Tb guld ,'u" 
1 ' 111 U( Ih "'" tl_I" 11& al bt> I h om II. lind Allie ""Itl I lIot "lIy 
.,I"uk«! It~ chemi .... l ... \<1 .... rr'.lugem 'ut h. nr II" r lh,· \'~III IA 
~tl'~II ... ly 1"'· 1 ...... 
L()\\ •• It "111101 U llll<&. 
OAHu r. Hte (".l~\fJS. 
Cou ,d bl Xlllorull .. 11 lIt U. I<ooh' loll ... LOue 10 ... \Jo II c.m; 100 
IU II,,· gulrlo. no bl)' by tb lllllie 0, the I'lulu ... IUId tit ll"rion. Tio 
11m LOn eal by rn .. "y n ur 110 1.""1'11.,,1 0" o( ... hich If '",.1 
~. I.j- ~;. ~t: .• nu r! .'W. , lonally the II", LOll f 'Ul b)' III II 
lie III o( qu ro. Rlld h. other by MllOUIl clay rn ... 
• I led r","noenlA> (nu" the lIIlu~ ha,~ Il«-n roulld to rry frollllJ.1 
LOU.liouo • h'IIOI,1 "",LOu, but tlo lim too"lo 1.1"" •.• .., (IU' ( ..... '(1. 
• IMrreu. ~( I" I"' Ibly m Iy shlpu. DIM uf .Jh·er or .... I'orte<i 
to hll" \Jo II Ill00C from II~ .. r (h Io.noll. 
MINES OP TilE GODIVA·SIOUX MOUNTAIN %ON 
I. Tuum ·TlO/<. 
of thl" On> lOne runll un ainu; t ut'nuolJ ell n or OIM.'U ' 
l luuuW .. 10 tl.e ... "tlo '" IOd 
k ""roN! til bed. of 
71 TI'\'TIC )s1)'1". 1II~1'I'" I. I'TAII 
bUI .l h • " .. II ...... " I",.,·" lIy ,"i",· ""rklnll . Fr'l'" II ... ('Iuh Ihroll"h 
III HHJU lUI Sur1l1t nl "Y 111111("'" tH II" (" ri ,tlt~ ur,' rUcn,l .. 
ullhn,l.cnl). "On.ot th o ...... 1111 mlluq· l thf·I'f~. r ' \, rul tIn, lxHh("~ III 
t .. ,ru llf,t t1 II~" wilhin 1114" Jtehl'rnl (nwluN": lOli t ' , 1m lUI rur knlHUt 
til )' un.' HO' CtlUn INI ""hie I'Ut' uIIHth~r. It 1M tlHulitrul, ","fl'-'H'r, ir 
lhn'\~ ,-" nn) (·,.'lIll· ... · IIOIl 'Ho t'W('1'1I til flrt· lkMlil''' ItI Ihl ... ""rt'tHt fir lflr 
r..one alltl th'"t' ttl thf" nonh. 
l ""ETIUl )lIZ'll:" 
Tlw Tel II rnlu~ J cm ttat'" ubrth fl' I l'I lnl}4t or C ;t~lh'" )) Ol&fl i . in. 't. 
iM w.uL..ed tbr't tuRh ,I 'IIIIIH' ) IUl\'III~ J:l'nt.' ,..,l ...oUI bl·. It'rl,·. mlr ' .Ih 
11 ... , ~i5 ( .... 1 or whl'h '" III rll)"lIr,·, Ih,· rthl or Ihe worLilll!"- wl.kh 
on' i u lllf' !latlln,' (,t t' rn 'ut \plnmllfUi to I hI:' JUtrtiu..!M'l1 nUfI NtUl b . 
.,' f, I iUIr If1 I ;fNlh';\ lun,,' lAmt'. The rlJ\ollt(~ is itT Illy a l((.tt"41, 
111·arelJl'y b) tb' l .u~ lioo ,}r IIrf ..... , \\ .1((' • lUI r 1.8 nJ:OlluCil n t. lu~ 
ur JiuH t.on 'ragto~n~n .... r; 1 thlf'k" , tllHlt'r ",Md, i a un. to,,· zone or 
NJlIIIMnllh'flly ~lli,1 lillt 1011', tlll'U .itt Il'N or .hnllt·rt .. 1 "~'k, whn'l! 
0\ rile 11m Im,o" v"y .1",n, ·.1 1'.n,II, ·1 I" II,,· 1I,·",·n.1 '·Oll/. l or 
lim~ IOIl~ "",I rh)"II1<·. TI", lain • h,,11 r ill ""ry ro " 1 I 10lhlll 
II . ~ Ihe h ..... • "r allY I I' 11111 ,1011 II,'.... II II)" or II,,· (r.' j:IIl." 
ure Itr ~la[OtI 11m lAlII"« IUf·Ott.-'IjI. with 1"11 11IHI qu •• rtz. Tbey .l.&o 
prfl lit roUlltlc : tJr(.- if!!. "' lI rh re nit 'rom,.. . llwnlts:. Tt..i ("(lu l.lA' l 
i murk"t\f l on thl* P lo nt unn lJy a .'It IUS: I Or "t"I ~; II" hD1l' toll€' 
ht&.: '" "J teaq. ,'olle .00\·(' ......... with .a Ur 11t "muu"t or t-tl ln .. , \\ tH'ft'a 
1I", rh>ollt ronn 1\ moolh , .IIII" II~ h ... III1,.1 url .• tt·, ''''''100","1 ur 
~'rh}"uht lc' "ullln.1 o.lU('rhlJt lto, .. Jt1er tlull h ,.1\~ . \ rulh·tI ,14ItI'li 
(rom tbt.- lim cone dit1 1l. Tbt. rofl hll' l nil the Aur([U tn.ltd ••. 10 I':., 
hilt ' ..... re II u".k'l.",,,,,,,1 lrik S . :,11 1:. (s.-e "I. I .X X~II ). 
~tiU IluI rbynlUlt III t h~ IUIID\,I .lIId I. I lw ... mlh " t " ... Imw"'lune 
trlk" .. S . 7.; .... t:.. tllOcrillJ: (rom ttw lI .. rllml tnL..,·, Will"". III I I H.' lIurth. 
t' t "or"ill"'~, I. ~ . :;:, \V. Tltt, dll' I ,Ih\n,,, I:. ttr •.•• tC "It 1111,.:' 
'J( fL-, ll. 70 • 
Thi lillu~~ "'Jilt·, , ' "('11 ))(·Iou.:" tu th.- til"h \ " .... ·fli,·". j"" .I.,r l-. "IIIf.\ fir 
hill"'", IUHI .... UII hal ",lIlt'lIit ... iu "I ... ,·.·"" ,w , tl,.ll It fft,.,t·mhh·" J.I"'I"'I""J.I. 
SnUIf\ IIr III ...... 1 .. nUII.U,. I hill leu '" fit iut.'rIJoC\.hIt •• l lIt-u. 
1'1 ... ("""'tUrt tit flu" Iinu' .. lullt· "triL.· ~ .• 'f '\ •• L-. \\"f nllli ~ , ;r. I ... 
~hf':)' un' flt.~rl)" \t·nwal, lIuII III NUll,· 4 'n~'" 1f., ll4lr t II ill "1I1th. tI". 
Itl'·u·(· ... het wt 'II 11Il' wall" hrlllJ: III "UU!" . '.1,('. fll't 'U, ,,,,.t iUlltlt"r tIlI , .• 1 
Wllh (,.,UIUt·ncA .If hu -...Iufle. TI .... ~ 7~ I :. 11 ..... tlrt''' _It, - Ino .. ll~ '" ar 
Ihe <'0111", l .. lth t~., rh)"lIt, •. 
. .. hillitar, f' Ir" 4' i"l "'mu.l-lIIt iu 0111 cill" t~ Ii IIn'l". hill ,tl ch.· lUUl' uf 
(!\umiuutif)1I III) or" IltLtI lH II (u1III.1 til Itla. " . 
(.0"" , \'I~IL 
Thl'4 mill I. ",lt li llteci t Ih,' t'xtrt'mu uurth ('D.I II( tilt' IJJOuut HI r 
nu' '-ifill' IIltIIl.... It i", .orl.NI cltrtlll..:lI" ,.huli Ulltl t1l1l1l.·I,11t J:"n' t ~ c. 
d'·I,II. <of II ...... "rklllll~ 1",11111 J,'I\) f, L TI", IlIh .... I. ," hi h rm .. lIOu t./l . 
0""/\ .\ )/1 ~ f: il9 
ant. lutU·N ..... t .. tilt' f'h .. 1\ lit .t .11--1 114'., .. 1 ,"'tf,itl It"et trow III~ flltHllh .md 
:"''041 II I h ... luw till' ,'ull"t" tI' tltt' "h.t.O F .. r lilt' h~t :.!. ..... , r~'l ,Ill' (uliliel 
.... ill lJl):lll~ I,th'n .. t rh>uhh', TIll" rl·~ t tI' lh.· ".,r",ua,:I" •• r.' III ( ;,,,-11\'11 
!IIIit' 1011,·, ,,111..11 "JI'~lrt,ltll) trlLt·~~. I ", \\ . ,H"I 4hl'~ 1:. at au allJ.:1 
ur ;u . 
Ttw(t, .H.' lIullIl""rh' .. ''''U'lUh'-~ III II ... loul' 1tUH', ltw IIW .. t 1I11.III,rh'1I1 
til' wliit-it Iu'-., :0- ••• Hul :.. .• U, ,,'. I"rHau tb~ .. 'tl ut •• '" o f tl. tll)uIIH~ 
to .1 IMUh( "4111H'" h;,il ...... lI th ur t ill" 1',ln , .. II lUI,,' .. r I'rorUtltltl1.\- tnu" 
turH. !.tllli •• It.'lf'''' '\fIe:'" IIIUdl .. r" hit'fa 11."" 04: .... " ",III·I IH") 
1lw tift· h,lItlW tn.dUh 1 •.• rdll .. t In tht.' l.Jot",,1tllU~ Itl.w,· ur ItH' tllll('l 
"IUI1('. UH.I .Ihu I tUrt"" h.,,'w.: a rUUrM I ,H ..... ,I." ~.-..., .• lIut "1111", 
"urlll'll)" \\I",at> It "'U'V. th~ ,11),,11(('. It. , .. ' Itanlh"41 ( ruII! tli ... rll)!) 
ht., h) ",h. l rp, "'-t<lI,I,·OIll'tl "ull~. ur hJ a ti ll" ''' ' IrI IIOfM"41 u( uuth ... UII 
tr) n"K·1-. ""tl t.Jr~. 
Tl ... 111'fUI'[ h'ruIlIlU.,.,1I Hl Ilu lUl' ut tllt'I'UIHurl "lela tl,,· rh~·uhlt·, 
"IIIH'r ill lulu, "r ... h.-rt. "~IIl"4 Hulinlh '" t· tt'.u--I~ tlult It I" oltlf'r tll.111 tlJl* 
rll\uh,, ·. 
TIlt' -.." huJ~' .'" H.uupu'V-.1 1· .... '\-t'1I11IIII) of PI.tic,iJl"ll IIlIl lOlit', , 'n"Jl) 
i Ilt-. LIIIII H'n""",h'. ~litl t..u .. lwei. \ . liII.lLle prillCl lylly (ur n", "\t'r I.·.ul 
, 'OU ll·lIt. tl lUlI':)' 1'01&1.111 btld t' H( 5!ultl uri' lIu \ I' lJetou (uutlll iu I, f HI) 
II'4,'r ~'III& lu I~· ,·utln·l)" "uutiua,:. 
Tit,· hlUt·"tUIH~ ~,Jvu ;.:- Ihl'cuuLiiw t ltlth tllt~ Ih)uhh' III l~ 'u .-IIIt'IUtotl. 
tuul .1" t lll "l n'~ulhh'!'Io thl' Ihdtt.-.ttlull produ( loci h) lhe \ " h, ttltllili. It 
I' •• Ut'UlllU.· . tlllht.'ull I., 111 ... UIt),.·uJ~h 1H.'l"" U \'-"11 In t~r ,ulll' IIU',tl,III' 
tl,..at h.l~ .... '1) "I I t ...... I IJ) 11 ~ .Ir "tllI·nnul l,ruu; :'l'~ "UU"""luI'ut 01, tll~ 
,·,(tU"'uU fi r lh, ' rI,,\ ull t", 
'1'111'" 1111111' I, I ••• IJlt'd ull tluo lIt1flla ... IHp.~ fir ( •• "tn·'1 )1'"IUUIIII. w'nr (Iw 
t illd,\ it 11111"'. It i" \.\4lrk . ... 1 IltrHlIJ:l. II lutll Ulltl .\\" t uulu·l" ,~llIrh 
(,, !t'ud tu Ii,,· /'OOulll. Till' 111.1111 tOHllI'1 " ...... tit IJtllf: Itllll· .. lul"~ .,t til 
l ;tftll\U 'Iir" •• tlltl nt th." 111111' 'It t"Ullillmt loli t\1l \·\ h ·II .ltltl ttl tl,.· 
"""u III J:.!.. It: ·t. lIw \\ .. rL..IIla:~ III III .. , 1111111,·1 I,·\~ . ·I hUH' lullll"eel (r.ll' 
tllft III lilt, "WIIIII, "'''''L.. \\ 11I .... 1a I""HI ~. :Jf l \\ .. S I:, '> \\ '. S . ~' I I:., 
;\ I: .. "10,1 1:.- W. 
'11,1·1",-- ,,.. IUIIIII'I I'" 1";;. h"l't 1,..,1., till' "1.1 ... ·' tlU f-. 1I"lUout" b"lUg IUU 
t .. ,·, IIhrth. Bh~IJJIt .. \\",1'" rout,,1 1,lr I:!;_ " .. 'I Til .,,·\ l :.!JU h .. 't t'.111 
.lItt'n"tl III ... .-ItI('I. "'~UI tu 'K' madt· "I' fll IInl .t"flf'~ \ fOlII fUlll 'nal. 
.tlu l rl"oh t.\. "Iltl t;.'}IJIHl ch ." I~ ,w.1ul ih· "HI h IlW"'Wfi l', Till" fUl\tlltl 
1(111(', "Iud, '''' III It,,, IUHIlr.· .. r .1 1 •• 111"', ".lft h,lI) ','II,t·II" .. 1 \\ It II I II) 011",. 
lIIlth'.t tt', Ih." th~ on' ,h'p,,~tClUu tM'IHIt"41111 tilt' hUh"HlOlW I'nur 10 tllr 
t·,l rul'iHII 01 lilt' rll.)ohu·. :-'lllulllr "rour~" l'n' (11111111111 l lll". ;I"-Ihn 111111". 
At I Ill' l~ lUlljf IIH' III'II(-r Inuu ~I It "",.,11 ~Ir .. ak o( ~'llt " u ott.' _ .. " "'11. 
AlnL.IU J,: t,:. \\". Till "" h)lIo"NI " .· .. twllr,1 tu tll('c "It I 1111('. Ulltl " luJ'lUI 
htrulIJr ,.llouluf a::.al t' mllh tl .. • r. ul 1111' ,Irirt. Ttl tl", (". ,,1It t ttl'" "holOt 
wu 10 t u "Ia"rt .11 "",,,("., b4'\t' tllt' Im"1 aud lor II ... lUlllwl. 
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Th II mill I 10(" tt. ... t on tbt.· (- t I"IN" f)r C ;(k:h na \I nuntolln. nt'.tr It 
nnrtl,ern ~1I41, t Rn de\· ~.lIon Iff 7,..ui fi l. Tlu .. · rolll I" lit nI("l. or tlli ' 
(;flfUva on.J lI u",lIlIo; (urlllnll",,,.. It I .... "rked 11."mgh '-0 lunll.1 . 
. on.1 ilL Ibe lime 1)( e """"MJ,," .... llIl llruillt II '.111" I'~I ( .... 1 1>1-1 ..... 
II, 1(I ... ~r tunn I, w"k" I. 100 r. I bIolo III "I'p.·r lU ll lid. Tb '''". 
I •• el !Jet I'll 11o~ IWO (,Inn I Oil I 1 GO ( .... t from th n.ou 110 o( 1I. 
"l'll('r lonn I lid 300 r. I frob. II,e lIIouth or Ib I"" r IUIllWI. Th~ 
"Ink~ "r Uti. ron 1"1'1 Is S.~ . IInll 110.· !III' v(·M.eal"r IIl/blly E. Th~ 
~IIOIJ or the H umbllg M'tie. ~,f1'(lJ«l In til .~. '''') tllun I" ~hCJ\f it 10 
COli 1M or \" 'ry mmpact, .ill u, 1,1" 'k Illneolont!. ",,,bnul \>0,(1 o( 
,H'IIII,·! n,1 I""~. '11, 11m 1m ... or Ib (; ... lIv riP I. N ' Iy 
~.y IRliine nd nr" IIgblblul' ,'(0111, . .. b 10 ,... ",blo' II". 11m olono 
11111 lloe !uu · t'Llb, toutth~b_'flrlh lI umllll)f """e ._ on I"rh.lly 
ollfr.n·1I111I II ... l"tI ... mit, , 
TIll' C'OUlI lr.,· roo'" I ~ c lu",,1 "ll ·1I,h·.ly, U", Iltlllrlpdl rm IlIrt 
1r.·u.1I111: S.-~ .• ~: .-W. 11 .111 S~:. TII.ao ''Or IlOl1.1 rlu II ..- llh Ih 
( ... :Wlllre ub ... ,1 ill tht SIUIIS . I'I 10. 
Tbe .... I hUl one , . III '" III ... orkh.II'", Thl .... , 11 ... t rllulI.1 011 1I.~ 
ur(, ,.bout ~'IJ(J (, t lJuv the "I'll<!< IUIIII I. 11,., I'eln '" .1.010 
If ,"I. S,~. IL 10 nOI 110 gT'(':lL lenj;11o or II" •• 10llx. I ' lIIb ,,'111, b .. l. 
"" r. r , d~l·elOI""1. "'0 '" \)f' • (·hlonn.yllh' .10001 1,ILdIlO)f.1t '1,1) 
... ,,",1 •• lar~.t I the ir.lel'lW'CllolI o( t irO or mfll'(' II u" •. 
~h{'< nre fIC .1(Jml}(t~ nf .,n rtJ.., hnMI.', rJ: "Urt,tOu", W'1f'lI jl, rtrHl theft 
~'"I"llfllI I'rodu~uo, r .. Iy I III~ I ",1110 Inlll. 11",..., I ... ' lit II, ..... Pl ... r 
11,110 vein tb I 110 IIn"ullce I m d~ ror Ihi. In the 01'(' '"ark"I. Tho 
III" I. "Iually ri b In IlIvrr and )foltl, thftl'Onlelllln •• h·"r b .. lUj; b'l:h,. I 
'" I Io~ Illt<C'nr~ o( jIIIlelllL o,.rarlt) rll 1'1'100 (oulld, TIll' l:ololl. mort' 
"IIIII,liflIlL III lh low~r "",,rkloln!. "",I • '" 1. 1 ... 1 ".Ib 'I".rlt. 
~/Ol" .. II TAli )11;'(&11. 
Tb two ",It .. ,wblrh ..., work.,,1 h. OUIIIlnon. lire ~It .. «'d Oil Ihe 
•• t MIOI'" or 31,'"''''0110 find 00111.. "'01101.1111 Tb~ir ore botly I .... n . 
IIl"I.,1 011 Ih OIIrlb ilh lhwt uf th lI ulllbus: &Od "" 110 ""ulb witt. 
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III n rejCioll 10 .ubJ '1 to .. i,laUoll lll~ "'" '" llturoollbl~ ... "lIu',I; 
Ill, · '" l ri I LUk'lI Up 1.0) the u,~ c wul ., I I, ",I III I"rl. "'I'N-
Ipllali'd I~r.m.' Ih .. I '" nllli Ibdr IlenullIINIL I~, ,1. "" IIml 
olulsuy.1 '11O'tiU, u b lUI IhuOntk" ' ru'4IJtt', wal -t"I'(', t~' t fl' oolUmou, 
alltl II lully tile out 1<,,'1, III u b .... y l" ~1I1l/: I (.1111111111. 
Tile IlIlue ull! u( til,"' It Iln' .1t .. 11 r I .. , ry 1'1" L lu Ibo"", u( II.c 
Dorlb n. entl o( lI. :o/nrtlt ·ru. 1') 1I1I.lllle II II III bUI! DIIU' Tit.· jr II/:U 
mine I~ art'I 'Iuart, DUll b • .nte. Tlu.\ "u!lalite mill ralA ~u IJ 'W •• U16 
lilt Jlmollitt" ru h.·.I:~lell out: 'U Uk. t .·t';u,:> nt~.l!ofIJUJl! furm ur .:oJtI, 
nUll u am..aU nwouatl or .·",arW"· tJr it •• hi trou prudu' . Ttl 'IU ttl. 
i..04. UlO,,1 lJulid III ill ell· lIlt..'t or lb. · \l'HI. ",,~ hit .JI,4.' UlIOl'f'.d (urlll . 
11111 U xl III~ .ull I'O(.~... (I rile" '"0,," "n"11 _1"1..... lib 'lutlHa 
Ilmll willi tit.· (Ith'r IIIlnenal Til" 111111(· .... 1" .• r. · 1«'luelllly "'"l1led 
llamllel 10 Ihe .. ~II rucL .. 
&1\' la.,e-duletl \Ocr (ooll.I,·u ... 111111 or "i",· fiLe III 
uti IJarlh' allt'lIl • "y 10 10 ·b,· III d lallI. I('r. Tbe ,. II ,'" COD ulno 
olrll.-l"", .. lid....., llllUlu "I' or "1"'"1:)' 1.1).r or 'lunrll ~, .. IIJ.'rilt·1 tit •. WI' 
roulltliull uut lid O • .,I"ftJlIIl the lo .... r I""llulI..,'" tit", tit ) n mltl 
1 lULl tuooe U,. or J.t) 'ra. 
• (JUTIIIIU!C .,.\. 'I'. II. 
'rlUoi Ulillr, .. llId. 4f ,.,.,utlt_t;" l uf ria-. II'U~ IIIIU"."IJ thpl·~ ... t 6Ior~- of 
)Iamwutl. lluUIII.ulI. tubll .. ht', tlw '·lfIlItIlOII)· IIf till", UR' 1",,,.1\ .rum 
till' ('aIr. till l1w lW'Utl. tu 111l" It, ... IIlI tltt' lJurlla. Ie 1 t1rkt .. lln U 
tlllu .. : 1 nUt.llw" ~h .. ,~. The tuutlel 11'10 it tl ... H.uth "fit I uut1 J. tltl~"U 
ltOulh .. """ IU I"l' tJ~ lMl), nJ(~ UUUII ,.It ... n. wluela I", rutl rrt-I ,1,>t'I', I,. 
«lIt'lit ululw,.,) ~t t"Cullae iuu'\: ~'0I111lt'4'"fI" ,,,IIII.-th- .Ith'r .!'Ih~n 
J .. :.I tht! nurtlJ ('1It1. Llkl' lh~ ruuul'I , tlw ",h~Ul . Ill· 00 tl ... ure I)OIlh. 
Til ' "'OlllItr), n"'· ... i t :tJ4lh hnw,hml." hu '1 .. "\IllIu,.: p..... call Hut 
t,.., '''''OJ,CUI l. It "ruh •• hl), h~l" ~I. S. -, . trllrr.t' I 11.1 · ul.nll "ud uOlI n 
!oJ\\ , , I:. -"'Ink\' 111 lilt' !)ouCh ,llUl~ III ,".411;: .. lu ttllrr.~ I' Ilu. Mmtll 
"ut! tHtlll1: dlh' in JMrt tt~ til ri"·' tta lllh .. "-Ollth t'utl", Itw IIlIlIt' I'" IU;',tr 
-h{·rt,tlu.· bt~1 turtll~n.ulltlll& u\'lIti tlt· lhe lucJlllal..a\I2' .IIUI til I,art 10 
til (ad ttl .. t tilt"" .. I'Y \ fltult,,, ludl h...t ... Ih"IJtu .. !tl fill' iWJutlltru "'lilt 
.. , III tlyl)t~11U to tho ,At I ,UOO (,""l. cru .~ tlw I La ut'ar Ihtt lUilili 
.It~n . 
Th Ira. 'tI"'" "" 'r 'bt l lit Ib" "or 1111:" N' 1'"111'11 •. ,11> S . t:. I·: . 
S .. l·, . ... I:.- \\' .. tI",1 S. ~tJ \\'.Irlll' llll,''', 
Tit "'" l",u.I~ 1U0 lIy S . I;; 1<:.. hut 1", .• (11) I,..,ul. ,,,ul II.tr .• II"I_ tit,. 
nrlwr rrnclnre due ·,Iof! AI tbu flurtlu-ru t,,.d II ((,110., \ ,·rt .. ,II 
I·hlll' · fir I mil I. the 1tt .... ~I,,1: of II,,· lUll lUlie, II III" .... u. ",I 
lit" 1'1 .. " UIIII"'" Al Ihl' aoulbern "lId, how 'cr. ,t r .. lh, U ... ur 
whit·l. urt' ~1t1ler \t!rti lor dll' \r. "" h'gL una,:It·, lurl"lu l'r, ." ~l\ 
,. I III ... ,u. 0..., ltotIy . ... 1"·,,, I, .. r.,lId to Ibe b ...... IIII/: . \.ocllll OHf "",I I. ,,·rt, I, <:n. IIIJI tb" ~I, l" hlillt UIIIlI~. In "1I,,,r Ill .... • Il <'Oil ' 
tluUll/Il1l v rtl· I ~ lure 10 III .urr. ....... bUI 11,1 ... n " •• ur. (lOoI'1\1I~11 
i53 
ur urarly Ilk'. tI, Ille lx. ... lthllg 1.lloIlIe.,", t tl,: . .!. Tit. IJr, 'Ntd) I"" nU~I)y 
ilion' eh lJ IU r::ct "Idf', ott ot '" lJ[e" ._. "1t..1)' :.: (l ... t ~ 
.\1 IIw lIonbt"r11 t'ud tltr Ot 1'''''(" iUn ... ul. ",""UhllUIII': 1'C'n'ri:~\nle 
,1I1f1 It·'II~lh·. \ "lunlJlt· "IjUl' I. A I «bt" "unU ... , II t'lUl (ultl III t1H~ 1_1 .'r 
,,"rldUU<f ILl" ore- iJoi 1101 ...., ~Iht·t·uu" 1'10.1 (-nllt."I.., lIIor t:uJlJ)Pr than 
1,- Itl. It " ~I" l-" ,·ulllplt'I\·I) n\f,lI/...... Tllt,ttl lUI" • ...-.. • ., IMHII~ ffl 'nt 
fl' ... Ilttl,.IIU ", (or 111 tl1 tunnl'l .1' ltw IIlli('rll '"lUI fb. · "T lxMly I 
t,rt. ,01.111't1 nil rt~l" 
nn.'Uh .. r \\ If II linda· 
t 1111t. .\IId dlr)_~ 
1.,11, ..... ".1 tU a I_,int 
Ul.MIIII J .... (, d 1 ... luw 
tit,,· I1rfiH"l' ttlt' "L.ull 
ul " "uMIl ".dellt 
of n 't"111 3~W \\1'-" 
fllllillt. 
III IIJI·III.t~ "'II,·\t·1 
Illt.HII .... hU,:t'IfIWIl ....... ! f ... 
, O~I\ 1'. \"'nchua: I:,U 
'. 
-. .• , .... , ... , ..... 
' ...... 
h t'l 1 .. ·lu,," tth' -;00 (uul hOHl, \10 1111 11 'U'"'I tu 1m,,' rt H It ..... I fnuJI tli ... 
Inrbauec· of thu C'OIlIlU) ....... 1., It..- "hoi.· 111 .... "-" L,n 1111: 1I1t.~1 11111. llu. 
.. I ....... 14 I'n)lltH't .. 1 "uh"r b) l lll· (:U·llI ur IJ~ 10" u( hnlL. it.! IIHO flJil' L. 
UI tt ,IUt' In II,,· luln"itullon or \'t·fu tltllU ... r '!lr hot 1011 Tllt'n' .'" In 
,t.~ \ klml) or thi t"~t\tt" \CI,)· n'lI",j.h· tllie Olllouut or h1Ha u\ld • 
lII"'UIJi.· .'uPltt·rt ' ... 111 10,,1 ,,·hitt'. _llIda IIlI'" umlullhl ~Iy 1-e..'II hnu,,:hl 
11111 lu .. r 'rullI tilt' nriJ:lu I I'fCi bud). 
'·-\IUI4 .. •• \ "r!'f.~. 
n ... ( ·.t rl~ .. " hwh tlJUUlJIiIi till' Sllrllt~nt ' Jlf. , ... juAt nortb ul :iuJUX 
1\" ,. fill Itu· Mutlu'h t lupt', tlr 'laltlillulh llulJUlulII, It i tll)("U-.t Ill' 
... ~1IiJ,:11·".h n :.!. ... f~l ,h-..tl' 1 ... 1 l;y,w\l'r .. 1 IHJrt 11I1IIh'1.. It I'" III 
I ;udh It 1i1tlt''''ltult... bll'11 'IIIllit ~ ' . :.::, \\", Awl dll'''' E. al h tlll~fb fir ::. •• , 
Tilt, In ... cun.' rtl~ . I:; E.~~. tl.... I-:'I.&IHI:--.,. 1""' m.' fulll'" I'i 
~'· IU'n.lI,) II .. -"S •. , 1-: .. It"· ... r .... hilt \·t\iu lJI.ltl.'r 'III luu.ul ul~, ftl I Itt· 
.. ,lwI 1.I,u'\'III, ".1 ", tilt' ",mtheru i·",1 I UH' tI( Ih(· lIIi1lt: Hit , 
~ . r. y., n .. Itrt'. .11I"i1 Hurlf, H( llll' hart a pur ('11"11,1 .. rroUl r hI' 
lII.tIfIO r-.-' bud)' I., lilt' IWUlIIJ.ltut 'hi .... h lI .. t 1''''',\1 .. 1 JlrotllBhlt,. 
The tire hutl)' 1-" \ rll I (ur nUt 6~t ; .i t~·l (null (114' Ur(lln·. , 1I1l1 
1 ... 1 ..... tI ... IU" \\. ul _.. fill'" o( 1;0 . 
nit· IllIrulI,1 "i,I,1I IIf tht.~ \~fll i" . h.m, ,I " I . .Ju l ,..,.mlll ,,( till' 
.. Imn! fl. Cl,P rr""'''IIlJ:" H( !\ . I,; I:. nml n ~. 1;'·1 1-:. n: urt', It .. idtl'lI .... 
I .. :~H r, .... ' rur .... ti"'I.HH.';:· nlona: tlw \(+111 fI( .• .t.;' (H·t.. Tlaf' olltflr put 1 fill" 
nr lhi'" IJlwnnal ur'e IJi04ly ur ,'urII, .. .-w:.OfI fir ncll '"'fl,tlter ort'. :u,,1 It ... 
~'"It-r I n ... 1,,1 1111' .. r "101,,,1 ,,"r~ It .• nlr, a1o" .. t ~'fI ( .... 1 Iltl L. \\,ltll. 
Ih "' I ..... m nrl: llllifrntu 1:.,lenu lot: II). "'I'I",r I~ r"~ I ...... I .. IIIIII.lllo/: 
flU'lUI, IItI OJ \.t' III. rn m 'f If) ,""" ."'r ~+nl ur tilt' on', The "IPJ~'r l", 
It. n.:f,'- rT:I--.I" 
flSTI' 1oI1111S0 1)1 Tltl ,\II 
:lOItTII TAR loll. f:. 
TIll' \'d~ 111111 I. oro 'IUatU "artl<'. ~I' rgi~.l truhtdrll ,blalllUtll", 
galt":I, ""I .... n'e rorln of Ih'er aud Irold ""tI III 'Ir osldalio" I'n.lu"1AI, 
HI lIIut h I" (HUlid in thf' form I~( (' .. ubona. wla idJ > I leis nA rou h u. .:! 
I r O'.lIt IIIl'lall", h,-1II1I11I, hut tl,~ I''>l hi ." I ""I'I",r IIr ~,h r 
on,ll:olol IIrtl 1'1\' '11. "1'.>rllll:l)·. liih r I on ... t uhun,lnnt IlIlh /1.,1.'''3 
n". Uunl oc 'Un< I",· II, III 1:"· ... 1 on ,01 lion.' '·N •• I ~ ,( IIIkl. 
Thf' ON' in the tuulJ .. l .Uf· ~'ouII'INdy uIhlu.ed. hut .1 ptL .,( 100 
( ... ·1 Ihe) an' 01,1., ,hi:IJU) al"" I. 
IIfnUr . rAll \.I ••• :. 
TIlt' ~Hrth • Ur lIIiut· IA UI1 ., .. ",u(tuno "Itur ur l.huul1JUth )Iouuru'u, 
JU , "."Ih \If Ih~ 11.,1 Ito 'I/"'~ Il,,,1 nnrlU or Ih Tlnr;· in ... mitl('. 
1 t14 W'urktllJ,! nrc fu III 'Wut0r'ltLu J I :u,,~k IhDt'8tOIl~,,, In,.}, "It I '" 
10 . Irll.· ~.!!:. W .IIllIl 10 ,iii' 35" :So E. Il I. " IlIwly cr) lalh",,1 
hlU" "l ftUt', tral"t'rw..'(ll,y nUIUCM}Ui' 11 m", IJh ... ·k h;ll1d~. Bntl (Ollt UlI0f,t 
wild. quan l , Wtnll't. wi "(Ilia tonhe Tilt:" mCLulJlurJlhl m f 0. ,"'11. 
t..wt pb~nH ~l wtWIl Jt'~lIluug (rom tht~ intru""on uf ttlC n' lr b,l ruollwnicC!. 
Thi lim .. lun,' i IlIle~"'I"d lJ) • Ifft'.l1 lIubll r uf /I u"'"'. til 
I'rhl{"IMI OIlCl! IIf .. blc~ tr n" ~.~". "",I ~.::.i Eo Th~ 0111 'rA tn.,,,1 
N\\' .. ~. :UI W .• ~I:, . ,,"t1 K-\\'. 
r:,~ mill. I ... orl...,,1 Iitrollllh ,... ,.~ I t""l1el wltlrh rUII lOOulh .. nnl 
nil" I,., I"" buna, III lowl ""I'lb I,..illll "buIIl:;OC), . L 
Tlu'rt\ 13 olle oru body _lei II '''' II Irty \·t·rtl~ ..... 1 nlltl luu ~ II tr.h I 
011 lit Ruff .... (rottl lit Itlll b lIOutl"",mJlo Ih~ C~I of lb I'lIr.lb","' 
Iv UII' " .. ulh", l alollg lit rltllrel" Ib~ mOlllh of ~(jrlh HI r (iulcb. 
011 III ,. I of lit /1111 I " mall I'ur \Iplllhllll to Ih ... 1 u" nn 
~:.-\\. 11 ..... ~ r lilt) t. ..b I ~~I() ~ t ...... th ... • II. a "",."n,1 "I'ar 
D N.3;; K II ur ~ r 41)0 ~ I. ~ '.ar tI", 
TIl-.1 lil\l'\O LJI~TRI • 1.,11. 
" • 
101""\ in bl.t (II' b.>.1). ,.11 ur hi ·1t tl'\I W. ".ltl IlIlclt~ . O( II,,' • 
Illn , a fU~thl('(ly ,",''lid lJ.c,.nng .uHlmlt' q,lfllt,' h·oo nllli Pilh.'r. 
Tb~ ore h ... I)' I~ uxJcJbed 10 II 1"" l ... L "OIU' "r "ork",". NIIU(l.-~", II,,' 
bel" ... lh~ r. I of Ih" 11111. 
00\ En . 4 II \tl'.;" 
'rill, IlIhu\ I AOlIlh tir Ute Ik .. T" ~I~ ut lit 1,, 'a.1 ur UntJ:u" (, uJ. h. 
II I~ Iu IflCl.'lrtlorpho I lun' hmo !llltl II "ur ........ ,.. h •• \,' rlo,H,"I" .. 1 .\ 
tlt' l'll; 4f ~'UO (treL It WU.S lint opel! l c{uw Iff \ ."it. Tilt, -' In~f. ut tilt 
'mI<. I. l\.~-;., .1011 11",11' ,III' I~. ,.t " .lIllla ,,( .W' • 
1'1, /I unllll "r Ih,· 1UIIII'y ro<k fi.II""8 ~. ;L. ~:. IUIII ~ . I ;. I:. 
,III', ' ' '''JII~. ,\ 1IIIIIu uro btwl) " " I", I"", I .. hhh "I'.~~. ~. 1.", 
It "1)lIltlJII lIIurh 'Iuurl , ulld Hno lJunh'. with "lIl'JI't'r n,ul I.· •• d 1I1I11f'r. 
• .&1 . \\' " Ibt' r It rrt jh~"r IInti "0141 ill Jiut kilt)" 11. 
ItLA' J\ IIltAloff~ 'It, . ~, 
'Tlu, Btu L. ))nll:0ll 01"(' hoely i tlw "04)11111" ,· .. t I'I,"UliliutlUn 01 ria,. 
(;o\tlrltor nn' hfMt)', Tlu" •• .. u l.lry nW'k: j~ ull" ,Ul lUrl'lu.~ .. 1 limt' IUlh', 
lit trl"c\ .. f~hh"'h tflllho:tI:t(llOl h' \~d I .. ',I; \\ .uII.llt" ,II .. :;.'", 
N I,:, III tM It:.hlt' lit Jwnl'ral CHunw ur till 11M' IN,.I,)" i:ot ' ,:1..,\ t :., Wllh 
'" till' 1-:" v .lr)"iu" I,.,twt"'ell .~ nllel ." Till'" 11 ,,1 .. en IlIh'r"'''f't~1 1, 
.. :, \\', hun' , \\ hi.,1t ,',.fry mall mount of Krt.'Hlitiary I,n', .\ t I lit. 
11 ...... I •• r lIlt> ~'O!l (OOl I~.~\ II", .'Ou ...... or , .. Ibl\l" 'Irf' 10 ... 11 i ~. '. 
I':. Al ,"e haft IlII 11118 1",·t·1 Ibl' lIonln "". h •• ll' I •• "wr~lt~1 I.,'" 
II u"' trtlwhnJ;r =-:\\'". nlHl i", :"'1) (6(· t W'ldt'. (ormill ' :1 'arllt' hut p"n-I) 
\'M·"I 00.1)' or on', '''6 lIurtl .... ,,11 of willch tI.1' "I '"' AI1I:I,' IIr Iii "".1 
lb~ MIll'" ..... 11 tI'I' "I rtll "j:l~ or l!O. lin II .... 11:; rOOl ,.',,., II ...... .. 
ltefllRt lH,twl"f"n rrn tlln!' nlhlllll': ~,35 I:. nUtI thn l nlUIIiIlt: ~ "';, 
Til \ I!tll mutt' ri,,1 1- ~uuiJ r t,. th" (ouru' Ul til" OO\('nIOr, It I" 
",lh_'.'1tU'" It"', ~ur) III': n Jtrt~ t ,It'ut or lJ"rlrt' I "ally nlttt MJlOt' II> r1tt', 
Th .. 111,·1' ,,"t1 tI. ~~,101 .ulu ore 0111·".,,1), ,1I011'l1"'1t'l1 IlonlU,;h Ih •• 
\I 'i ll , tho JCOIII ~'Ulillg c., t~ lIIf,"" uluaudlUll In tflll pn' (tIlt. uf It r Ht. 
(11141 fh..... '''lUI: with ilwre... o( ooPI~r. TIl\" ih ,t:r \"olnt> UN' (ur tl ... 
IIH ' t II,U( til Ule,. IfO': .. 1 on' OsitlUllfill H( UIt.\ \du I IIHt Ily 0)' lilt ,UI ~ 
"" .. uph' ff', tLOUlZh til rt' f,. tin WQu~r ill till' tuhitt .. 
\\t.:4T IH'AOU~ \11\"1:" 
1'tw " . l Un'Run i .. I n til lIJuuthw.· t ru ('d .. Unu Unn u' flu' In.teL: 
lJrnJ:olI, bdul: ill til tnmortlhOJW"lll 1101(" tuut" ,.crlkiuJ,t ~ , I.-, \\, ulul 
"'1".1"1: ~ Eo ul It" 11111110 .. r:!o.. Tbe 'or" lff."I. ~.:J.'j r:. "",I ,II" :-; f:. 
at nil .,,"I or ; . A '" II Il(I(ly or ....... "'\ ry mloll'rnl .... " _ 'II '" 
" I·:. w. n -u..., "hlrh .101'1",,1 '. l lin "1:1 or i;'. Th~ ... or~Io'1: 
ru flt1ll" tlt~ IIur(rwto. IUld til prin 'JI_"I \' .In mill 1 •• 1" ",jill r1 t
1 
JUIIUII 
h.-• • ,,," ,-lory II". Tho ,·rlo. N"~n.l. 1111 rUl'lh r 'n Ih """ lh ...... I 
"",I (oml brok~1I fmgme.nl In 111 Irre •• 1 lro" tlel.",I,. "r Ib 1'111,10-
(nUl nlhH:. 
8 WA:< EA liN/;;. 
MINES OF THt: 'ONEOU~ ROCKS 
T h,,'4,' m"'" un · 1·11 Ia"r Iu II" IV·INlrJthyr). IIHJUJ'''"lh', ur hlUIIIWIllt' 
1"" '1 ,11)-1) 
Tlw 'P1urt1 ItOrph.\ ry I .... \\(" I iff t lu- IIUIiI /HUIl,' ,IIul NULIIII'" til 
\\urL.mg~ of the lar~(' l1ur"''<I-llu,' !;, .. U ~n ud tin' South SWUII ',\. 
Tllt'lt Ilr l HII trelHl, KhglJll)' \\ •. of ~ ., HIt! rul1llHutt <Wlllllawnf.1 truln 
t I ... 'IU ,11 poqlli) ry lutu till' tfWIt/Hllilt." "llt'rf: It (urru .. til" ons TU"P ur 
I lit' Four Ace uud Pfcula mint' , 
In tll moraollitt.!, whicla H,,,, t'dlift fIr lIw 'Iuurl, II(.rl'byr~, (1I11t '"r 
Ih,,· IUO t •• rt. Uti tilt' r;. 1 itlf' fIr °i h tOr ('ity, tltl.' '.1N· '\ .11 lUll a.: 
IIlId tn lIy m II horl lid .... d~l)' <II lnllOl&1 H'''''. Th~ 1""1111 
~~J:. or ~f: .• hUI bll ... • ~.-~., u"'" Illy. 
TIl\' \ ' l ' !U " iIiIOOIl10uih· pur.,h)r-) r !Un tJ) 00 Tr ~ lin' I till, h"hH'1'U 
10..1,,·1' lIy "lid II."molld . Tbell' 1r,'ucJ I. ",.,,1), ~.~ • 
\1 tll lim f)f hur n"'1tl W'l)rk It", umjorfly of lh,,· mill W' (' Iu '41. 
trW. Ihat tlu' (.1. r\' l\lton", \\t'f" t"uuflnrd I r&tt'lr 10 Itu-. opefl rulft hlltl 
I ""'1'<'<:\ hoi' . 
I II ollty" 8lD"Ullumhc r ur nllUt! II ul .lIe worklllJ{JII n~cbOft UII ' .~n h' r 
II·HI. The ,·I.lhlo· un' w" mo Ill' o~iI\o'!'tI . ""t! ".'" I~I .. I ',f 'luArl7 
III "u 11(",1 wUIt Inm 0 .,1 ... - lIllt' t .... ·ru It tlr Il' ,I '-liroolinte, t 'uIJpe ud .. 
croll ", fk'('UM't.'t1 0111)' lu tilt' , .... utilt!ru Il1lneJ04 
1'4 " do N", I; \ )II. t: 
I'h.· :"\ .. all .... ·u IlIltw I ~ ", lIu..alt.",1 )11"1111 IItlrlh j,. , Ih- r "It), in tlUnr' l 
pUi I.h) r) , It I ... 11(1" (1...'" It"" .1 'J) Itlld h I~ III \\or"oo Inn,: III(' \ t'm 
lIurlll\rar.1 •• huill ',"u" (t ,t. 1"'''''0 1'",,.IUl',h·!' rrom lh., " .. rlit.l~t 
tWh' lip tlf "tH' III ,1 t1JOf"\' or It· ti (.",tury Uhtllllt!r, L11t 'UD("fllS!iG 
II lIu y, .. ldl-.1 " IlIr~.· "mount or rJtt'ntif.'nHI-"I IlBlrllu. Tlw (arllr-"tl 
\\ lit k. - .lfli 111 tlH' u "hl , .. 1 l lun', \\ hi"11 W~UI rit~h III 11\ Il r AIU_l ,'urhof1 h ' 
of tl'.1I1 tH •• 1('"til or:!.jf) (, .. ·t, nl~ nlluflill " rrlt .. l ou. fur Hit' IIIt-"" 
IMrl, III Ihe tuun('1 nurth 01 tlttl I'n' III IIh,dt Ulul tllnmRh .':'U1l.'" 
110111 Ib "~IUllurt". \\' 111'11,01" U .Itplh of :,:.-,., (t. ...... b.'~11 I') rilt' ",,,Ii 
1I1t' 1. p ..... rlll ..... lly II worL ·d... .. ed. III tit I'Il'nll~ of 1 lHJ, howeH·r. Itt u 
th"'ltth Ilr :L· ... If"'t· ' , Itrllt.' lIli(erllll .: .... r.·o lU.I t'(' ru", IWo or rt"~ul rliUUnhJ, 
".," , (ulilld. whl.ota hun: 11( It (r:lf l ... 1 I .. " tll" •• 1t 1, ( 11,:,(. r,.. ,C, 
TIlt' J.!~ ... t hulk ,,( till' Ifh' I. (uillul til " \'l'1I1 .''''t'l. trt'11I1 • (or the 
lIu, ... 1 IMrf_ ~. IU \\" , 
111l'~ nn' Oll(! lirlil .. IIMI .uul t",. .!'IllIlr \'('1 11" II fh i lUiu . ""bill che 
IlIhlli \ 'in crt' ruJ" ~,lu \\"., It i )Jilt' IUAl Irn"Jrul.tr, b..,lla 1f)1I~llm1f 
"II) ,,,I \'I'l'Ur •• lly. In ll,,· ,"''" I. ""nit or lb ... hun It. roo...., I lhut 
,,( 110.· I.nllrll 111 un'. 0" I .... 100 (Oul "·v,·11I I. N.-_ .ur~. I;. W. ; 
011 ,, ... 100 II I- ~. Ill- W .: on lit r .... ' II i. ~ 10 W . or l\.~ . Tit .. 
76 TI:o.TIC loIl:'IIIO l)UITRICT, l'TAII. 
u(,"(un· 
111. 
HO T il ~\\'.. II lIl . l ;. 
Tloe Bollth Ii .. 1l1\e.. IIlljmn tI", "'nll mine I 11"lIOlItb 'n. lUI, 
u. I, IIk.dt,. 11I'IUlU'Lt· llOrployry. I I i. ""'" 0.'.0 ~ t .1 • ..-1' /1.1 10 I",." 
(oliow",1 I nl(t ..... 1 &xl ~'L 1'10 .. Islory o( thl millc ( •• Ii ... " "I08('ly 
til t.1I Ib • Will T .. rl' ... II til I'"nod wh. · .. " o( wu.ld. 
IIlu \ lu.' .... ·r tilL II (rou.th II i.II",.! w .. ~, Ib,·" ItCnOO o( lol l II 
80lJTn 8WAI1,V. .'1010 FOIlR .,('t: loIll1f. iii!! 
IlOvrrillll many y "nd 0 .. lIy tb.· Inkillj: fI( 110 nrh 0 ... 10,,.. III 
1.", ... "I.ynl IIOOn n r tI.~y "'~re ("tllltl I .. til \T II .. ·.\. W ork nn 
tI,1 1""1 rty I. tloou through Illnj:l~ tOllll' rtm"lIt .han. 
Th rmetun!J! o( Ib '1u ,I<.porph)r)' ~ III m .. In the '-an " 
o' c pt II. I tbfre hll I,,' II IIOU. r .... ellt (auhl".:. Tlw main f lur~ 




W . • 1 
Hr w)l 
phlly 
,,"litUW' .. ,. 
I'I.<OXII.. Idy 
',40IIC" 'nt I~ad, ~'O I1M' 'nt iron. IUJd I:.: Iw' r 
Mlnu In Maoruonht 
TI. Four Ae,' min" L! situ 1",1 \lOu I 11:00 (1'<'1 Mlllh''''UIIo 
Ulh ... nn It 1.00 the ",,,,n,,,lu,., 7C1I1t' (UI tbe &ulb !'I.- """" 
atl.1 .... II a lIIinC>'. Al Ibe 111110 of wntlllg lb. r"'pcrty"" .... t 
l'""hll'lDll ' .... 0 \'I'ly. ItA ... ..,klng. (ollow 11 \'rh ... 10 rlt luik 
wbat w. u( :- •• (0110 .. 1"11 1'1 It IJlly :0;. 10- W, n ur. 
760 TI~TJ(' fI~INU flIST"IM', nAil. 
1''''!'fU' "INt •. 
TIll " 'nk nol~ - I, ~~~J ~ '1 ""ulh "I Ih Four .\t. . Til, " 'I" In'.ul 
_ .... 0 "e)oJlO) III lm..- Itul iJet"1I i"'arri"tl 011 l' th'1J ht~l.}t ell n l tn .... II,t. 
r('lalioll" bc!t"l. . ·u tIll' )'Icul,· "fltl ttl., I'our .. \~f· Rn'lIot Wt"1 ,. I hll bcd . 
'flw mult. fnt ·tun:- ,a,. ill rll • Four c ,IJeJUIIJ,; t .. ti,.. S. au \V. y h'w. 
Till. ,"IUIl' II.' r"'1 111111 "'''I Cj( II .. · 1·1.·11.... II 11110 I .. II ... orwl'd 
ti'rungll ",hAlt nllli It Iuullel. At til« HUlt, ifr '-"U'lIIilmtiuu rllc mhw 
., 1111", 1111' llllll" '1 1",lug II,~ Dilly n... Ihlt· o. LillI;. II h.1I1 ""'II 
e<1 ","~I h.lo Ihe 11111 IH.UI IIMI (,'el fllIIl (0110",,1 (melor rollllh.1C 
~. W K &JII.I III,,!,ln ';1.', ~\\'. TI"o "1'111' ,.. 10 ' -an), 1100 un' .... 1",'10 
,100'''''''''', , '"I'lcl I)' oxi,l/ I II, l 11111 could ho II 'IIlrmlllt'<J 
to It ctuun. .. ·I .. r fir \"lIll1t·, Tit \ (·1 .. was lr.l("«1 1)0 tile "uri" frolll til 
It,,rk mhw lu ttw ih('r Bow nlill I "" cou~ II(-".Jr rlw P"rit 1J1II1f' I" 
~. (It ~:.: fll II", lor II", '"II II IK :-. I.; E .• lOti N, ('Qlllillu to 
II ,0 :11" r 1.10\\ hfln. 
IIII.I·sn ""\\ \If!'<l~ 
1'1 .... Ih'~r Ho ... mu", " "ortb o( . Ih "r C'IlY A lid ''''''t Nlulh .'"1 o( tbl' 
• "'11" .. '" mill ,31 Ib ,,,· ... 1 01 •• 1II.lIloOlIlb ... "nl 01, .. "1111: b,,,dll. Tb,' 
(1" .... '"1'(' beJOII/: I·. Ib .. 1I0nl.. I 8) l III, Th~!-o. I.; I :. (ro, ur ~ 
'ro Ibe ... "ot l.n .. uhlt'lIl, 1111.1 rlo"'ly """"\'1,, ..... with t"elll I. , ~.,j() 1_:. 
(hll'lul 1DI'~. tWtI tmt',un- r .. rry tbo \, an, Til otlwr rmctuN'" 
al'>' ~. ' . I\n.1 !-o. II. W .. but :h" 0 ha' 1I0t IN 'II (ollotl 10' flre 
1",.,"111:. 
'1'10 \'~In lOr lI. tl' t1lrec~ III numlJ.er. TI", 1"-0 InrI: 'r 
f' II.IEI' ITI . i61 
M III1A I IlILI. MI I~ 
Th r' ar~ t..-o I' Ih~ III th • ,' !r'IIII)'. Til lI.nr I.'rl) Irj~ ~. 
I.; 1-: .. "",II .. nft. ,I. 'I'll ot" r Irlk S.:!.; 1': .. 8,,,1 .\r". W ,nl .. 
11111:1 or 11i . 'I'll v in bl" e ""t '"",II II1WOO rill" '"')' rUllalden.lJk 
dl lUll' 
762 TlnlO MllIllIO 01 TRICT, UTAH. 
TUX II (l,&L )('I<&' 
"'UBaUIII )11. E. 
Th Wh I r min I.!!~ ~ L ti~ OAIIt of 111' r Itr. It "lUI been 
d~v loped to a depth of only 2'.!6 r. L. Til vein RI'~ at tb . ur. 
faee 0 tb ftrUlof bill wh It. OOUI'I!e I. N. 6.)? K To til Durth 
It In"dl No 1 &., t.h Q !'. G( E., ntl 00 lIy I. 10111111 a :i.- . n ore. 
It ,lip Ia IwaY' w t at a" anlll varying I tw 0 j.;~ and 
IUUDIT'" ~OOT KII<&. 
Tb ltabblt', 
rKUIR()IcE LUZEK:C.l )l11f&' 
TIlL! mIne I. JOlt 1001\. of thf Rabbit'. Foo 'rh I'll are two ,. In., 
on or whIch, 00 th tor tb hlll,lIrl" S.3O H. nel dll S\\'.; 
lb., Ollofr, Ju I anotlo or blA.atrlk !'. 7(j~ Po. Aod dl~ S\\"o tan aUILle 
or 75°. Till v In baa n (ollowed to a d I'tb or !lJO r. L 
• HIl~lC Xl &. 
S . :!.jO B. Three bOD. 
7/j1 TI~"IO 111. 1:<0 III TIIICT, I'TAU. 
JUK "" • .1\' )fINK. 
Tile ,fl)(' IInl} Illill I 1111111 II I I} !lOu:1I II( 110 \'11<1101'. 'I'll \' ill 
"'w h ... 1 rUIIII<I II or III~ moulfl or III l1ull'b Itatlllill I" II", I lI<1hll', liS 
("Oil ltf'IUJl ~. :!.i K, ~'J:f('IH ot tL lIortli nl eud, whert' It ig ~. 3."', to:. 
TIJt"tl.· ,<4 ""IUt." c\'jtlrn'"f' nil the ... urf., (. tli 1 (IJI "rill t'~t('ntlJ14 ttl Ih 
rt. t or til hili, IJUt f L II'l Ity 110 llno,m t tain chat 11Jf't'tt i .. \' (,111 WitH lr 
iu 'h~ 11 "un.' tbroll~hout tll~ cutin,,: dIJif.Ult· . Tlw" nrkhlK" II .IVP IItit 
r t' Lt"" tilt' \1'ot r If\\ ,-I. 
J.ur" \ 110\ l .. l .... 
'111~ Luf'l..y Uo~ 111111 .. ' I"" "'luthl·.t , HI 11u- I lutUIt'. It tum~ .It tl,,' 
"lIrfBC~C but 111'" mnll \t'lu .. 'n'I'l'iogll.. Tile ",riLl" of II ... Wt''''th>rly uu~ 
I. ~. ; I:. 1:: .. II 1lil,.jII ~W.: o( Ib ." I~rly Olle, ~. 1:' ~: .. II oil" 
111 ~\\'. 
IIhnn In MO'Uonl l • • Porphyry 
NK\\ :IT T.: II!H;. 
Till 10m ... f nt the twUUIIl'f\lIih' rtl rnllr~fII 01 tlu- 1M.'dill fill .1 IOJ:J , 
TIlt." 1'011111,) nl('k Ie nit rN11i1 UIe.'4.' ,ukillk 10 ""17h,," " hit .. " tRin*'-1 
h ". AII,I II,,· .. , .. II h IIrnonlw. 
I'our "" rly 1'.lrnll(·1 \' IU8 ..... '" nOI",1 "I 110 ~lIr(D' Th,· morl ' 
,"Lt'rly "lrf~CIl S. ao" It At III ..outh rn elld, uud nt tlw uor1ht'rtl elJcI 
Ift'n,1 ~. 10' 1':. Rnll Join the .. ....,nd will. III~ 1'00"", lIt "llIell I N. 
40 ~:. Tb " ther Iwo vein.., 11.lrlllef 10 " h IIlhrr," ""uU." . t 
(I til eoollil nln, lb Ir < u .... ·lte IIg ~.;I,'; 1':, BIOtI III 'or <III' \\'. at 1111 
RIIIlI ur GO . Til "U, lor~ lIever lIlore 110 n ~ ~ t In ..-I,ltlo. Tb., 
,I"" Uk""n., nil colllaln " lilli" letrlh Irhu no l ell lcopyrile. 
A'~"" 'I,. I!. 
Th AI" k tnlll,'l IIIlrnl~1I lei) lIorlh uf tlw ~ .. l{lnW. II, work , 
IlIg ,. I 'lid III a IICfllb or :''fKI ~ I. Th \'ein nl'I"""11I ... II "I rkl"' a 
UI' IIrraoo; I III ""11Il .nl ellli I '''''",III ~ I" ",,<I AI Ih~ lIurlbl'm 
. '. ~II v.. Th, ,til' I 111 X\\'. 
OI"MOND DISTRICT. 
TURAICI ' ,u: un.f. )( I ~&.. 
'''"It IlIlIonllll 
1IISE..~ " 1l1 .\ I<lsn III TRICT. 71;5 
I:d" .. II,,~ poillt Ihc COII DIr) rod: ctlllt"r tbe "elll, II ollth 1I1'1",r 
I \d ho ... ~ nllnol.'ror ballll .. til II(Jn noB! rial I ,.."t~ r 1""'""11. nllli 
in 011" e:lme "" imn 1.1111 I olpbi<l b, n.1 or ON' G 10",10. ...i<lr. 
The \" '111 III Ihe uPI r Ie" ,'" 13 ntirely 0 1.1!7~I. mrr.1 IIIIt ~:, I~r 
'ut lroll, WIUI Alh·tr 111111 Itolll III \. ryloj( 'Inuntlll TIl lulflhlolo· 
1011 w nnot rouu<l :!-'.o ~ I (rulll lio roll r "I' Ih ban. TIll. III r~. 
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